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This  curriculum  outline,  instructor  *s  guide,,  and 
studentfs  guide  for  a'  secondary-posts econdary^level  course  in 
construction  electrician/power  and  communications  c&bl^  splicing  are 
one  of   a  auaber  :>f  military-developed  curriculum  packages  developed 
for  adaptation  to  vocational  instruction  and  curriculum  development 
in  a  civilian  setting.  Purpose  stated  for  the  341-hour  course  is  to 
provide  Knowledge  of  the  techniques  and  procedures  for  (1)  joining 
power  cable  employing  straiqht  and  branched  ioints,  terminations,  and 
live  end  caps  for  aerial *»nd  underground  cable  systems  and  (2) 
constructing  straight  i?ad<}e  ?ind  butt  splices  ,  in  lead  and  plastic 
sheatbei  communication  cabbie.   The  plan  of  ■  ins  truction  KLs  *basea  on  th2 
following  four-ur.it  outline:   Introduction  (1  lesson  0   5-  hours)  , 
Telephone  Ca^>ie  Splicing,  {?  lessors,   91   hous*^  ,   Fewer  Cable  Splicing 
H 2  lesions,  2 3 B  hours!  9   and  Planning  .and  Estimating   (2  lessons,  7 
hours) .   The  curriculum  outline  lists  objectives,  hours  of 
instruction,  references,   and  equipment  need?.  Contents  of  the 
instructor %s  guide  include  instructional  materials,  objectives, 
criterion  tests,  homework,  and  outlines  of  instruction,  including 
instructor  and.  student  activities.  The;  student#u  guide  contains  ... 
objectives ,  information   sheets,    iob  sheets,  and  te  view  exercises,  k 
required  chapter  from  a   recommended  *ext  is  also  provided.  (VLB) 
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This  military  technical  training  course  has  been  selected  and  adapted  by„  ^ 
The 'Center  for  Vocation*!  Education  for , "Trial"  Implementation  of  a  Modei^  System  * 
to  Provide  Military  Curriculum  Materials  far  &ee  in  Vocational  and  Technical 
Education,"  a  project  sponsored  by  the  Bureau  of  .Occupational  and  Adult  Education, 
U.S.  Department  of  Health,  Education,  a&d  Welfare.  •»• 


3  --^ 


-  \ 


.-/•?-wV;-: 


;.si  if 


m 

m 


MILITARY  CURRICULUM  MATERIALS  <-  * 

The  military-developed  curriculun  materials  in  this  course 
package  were  selected  by  the  National  ^Center  for  Research  in 
Vocational  Education  Military  Curriculum  Project  for  .dissem- 
ination to  the  six  regional  Curriculum  Coordination  Centers  and 
other  instructional  materials  agencies.    The  purpose  of 
disseminating  these  courses  was  to  make  curriculum  materials 
developed  by  the  military  more  accessible  to  vocational 
educators  in  the  civilian  setting. 

The  course  materials  were  acquired,  evaluated  by  project 
staff  and  practitioners  in'  the  field,  and  prepared  for 
dissemination.    Materials  which  were  specific  to  the  idlitary 
were  deleted,  copyrighted  materials  were  either  omitted  or  appro- 
val for  their  use  was  obtained S  These  course  packages  contain 
curriculum  resource  materials  which  can  be  adapted  to  support 
vocational  instruction  and  curriculum  development. 
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Tin-course  it*  designed  to  provide  knowledge  of  the  technique!  and  procedures  for  ^oiniSfc 
power  cable  employing  straight  aritf  branched  joints/  terminations,  and  live  end  caps  for 
aerial  and  underground  cable^y stems.    Construct,  a* raigtft  budge,  and  butt  «Rlices  in 
lead  and  plastic  sheathed  communication  cable.    The.  four  topic  areas  cover  341  hours  of 

instruction,  ^        ,  y_ 

1.1  -  Introduction  cosists  of  one  lesson  .n  safety  policies  requiring  5  hours 


tin  it- 


Unit 


of  instruction*. 


i 

1,2  ,  Telephone  Cabl»  Splicing  contains  3  lessons  covering  91  hours  of  instruction 


Lead  Sheathed  Cable  Joints  (41  hours)  | 
v-  '    Plastic  Sheathed  Cable  Joints  (36. hours)  .  * 

Join  Plastic  and  Lead  Sheathed  Cable  (14  hours) 

Unit   I. \  -  Power  Cable  Splicing  consists  of  *12  lessons  requiring  238  hours  of  instruction 
"    Straight  Splice,  Sand  15  lev  (3  lessons,  62  hours) 
/  "Termination  Splice,  5  and  15  kv  (3  lessons,  29  hours)       . . 

1  '  Cross-linked  Polyethylene  Insulated  Cable  Splicing  (1  lesson,  43  hours) 

Straight  Transition  Splice  (1  lesson,  25  hours) 
Branch  Splice  (1  lesson,  25  houis}  v 
Trif urcat ion/Transition  (1  lesson,  37  hours) 

Pel ling  Eye  Attachment  (1\  lesson,  5  hours)  .  « 

Live  End  Cap  (1  lesson,  11  hours) 

*  » 

Unit  (.4  -  planning  and  Estimating  has  two  lessons  covering  7  hours  of  instruction 
in  telephone  and  power  cable  applications. 

The  course    untains  both  teacher  and  student  materials.     Printed  instructor  materials 
'include  a  curriculum  outline  listing  objectives,  hotirs  of  instruction  and.  references 
and  an  Instructor' s  guide  further  outlining  instruction  and  instructor  activities.  The 
student's  ,uide  contains  objectives,  information  sheets,  job  sheets,  and  review  exercises. 
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COURSE  DATA  PAGE 

'     '     "  »  •  %'  . 

COURSE  MISSION:    To  train  selected  enlisted  Construction  Electricians  in 
^advanced  instructions  on  the  techniques  and  procedures  for  jolrtlqg  power 
cable  employing  straight  and  branched  joint*;  terminations,  and  live  end 
caps  for  aerial  and  underground  cable  systems.   Construct  straight,  *. 
bridge,  and  butt  splices  in  lead  ana*  plastic  sheathed  communication  cable. 


OUTtlflE  X)F  INSTRUCTION 
UNIT  1.1    INTRODUCTION        r  •" 

Estimated  Contact  Hours  allotted  this  unit: 
Classroom  Practical 

r   :  ,     5   Hours  0  .Hours 

— ,  *  •?  •  . 

TERMINAL  OBJECTIVE:  v  * 

Supported  Entirely  by  this  Unit         .  • 

#1.1    Upon  completion  of  ^his  unit  of  instruction,  the  student  w.1 11  have 
registered  for  the  course,  received' course  books,  answered  questions 
pertaining  to  key  points  on  the' organization,  mission,  and- regula- 
tions of  NAVCONSTRACEN  and  CBC,  reviewed  class  schedule,  been 
introduced  to  (class  counselor,' stated  the  standards  of  the  school, 
described  the  benefits  that  can  be  derived  from  gbptf^study  tech- 
niques, stated  how  to,  report  accidents  or  fire,  listed  the  safety 
practices  that  are  enforced  in  the  school,  answered  orally  specific 
questions  relating  to  the  duties  and  responsibilities  of  a  super- 
visor and  completed  a  pre-test  to  establish  his  level  of  previous 
training  and  experience. 


UNIT  1.2/  TELEPHONE  CABLE  - SPLICING  .  ^ 

,  •  "      :  '  '  .     ■ ..  •  ■  .  ... 

t  , Estimated  Contact  Hours  allotted  this  unit:    _  >     .  " 

>  • 

Classroom  «     Practical  . 

.  "  ■  " "        '  '     .:  .  ■ 

n     Hours  'flO  >  Hours  •  > 

*  -r— —   .  •  — — —  .    b    •« 

TERMINAL  'OBJECTIVE  . 

Supported  entirely  by  this  unit   \  ^ 

#1.2  Opon  coB^letion  of  this  un1    the  student  will  be  able  to  spUcfe 
telephone  cable  1n  the'belc*  listed  types  Of  cable.   The  type  of 
%  splice  toiie  made  in  each  cable  and  the  *1we  limit  prescribed  *re 
as  Indicated  by. each  cable. 

1.  Lead  sheathed  telephone  cable  -  .  > 

a.  Straight* splice  r  7.0  hours 

b.  Butt  splice  7  7.0  hours  . 
c*    Bridge  splice  -  7.0  hours         ;  ■•    •  ,  - 

2.  Plastic  sheathed  telephone  cable 

\        a..  Straight  splice  -  4,0  hours^  . 
4  b.    Butt  splice  -  4.0  hours  - 

c.  Bridge  splice  -  4.0  hours 

"  3     Plastic  sheathed  telephone  cable  to  lead  sheathed  telephone 
cable.    -        -    -     ,  . 

.  a.    Straight  splice  -  7.0  hours  7 

All  splices  will  be  constructed  in  accordance  with  TM  11 -372-1 
,  through  8  and  JobTSheet  CE  *C"  1.20  series  and  will  be  required 
to  pass  an  audible  test  signal  whe* tested  with  a  telephone  test 
set  TS-420(Byi!  or  equivalent  "test  set  to  satisfactorily  complete 
this  objective.     «  • 


LESSON  TOPIC  1.2.1    LEAD  SHEATHED  CABLE  JOINTS 

Estimated  Contact  Hours  Allotted  .This  Lesson  Topic: 
Classroom  Practical 
2    Hours  39  Hours 


TERMINAL  OBJECTIVE 

Supported  entirely  by  this  lesson  topic": 

*  * 
.#.1.2   Upon  completion  of  this  unit  the  student  will  be  able  to  splice  tele- 
phone  cable  in  the  below  listed  types  of  cable.    The  type  of  splice 
vto  be  made  in  each  cable  arid  the  time  limit  prescribed  are  as  indicated 
by  each  cable. 

1.    Lead  sheathed  telephone  cable 

a.  Straight  splice-  7.0  hours 

b.  Butt  splice  -  7.0  hours 

c.  Bridge -splice  -*7.0  hours 

All  splices  will  be  constructed  in  accordance  with  TM  11-372-1  through 
8  and  Job  Sheet  CE  "C"  1.2J  series  and  will  be  required  to  pass  an 
audible  test  signal  when  tested  with  a  telephone  test  set  TS-420(B)/U 
or  equivalent  test  set  to  satisfactorily  complete  this  objective. 

ENABLING  OBJECTIVE 

Supported  entirely  by  this  lesson  topic: 

When. the  student  completes  this. lesson  topic,  he  will  be  able  to: 

jH.2.1    CONSTRUCT  a  straight,  butt,  and  bridge  splice  in  a  lead  sheathed 
*   telephone  cable  utilizing  the' appropriate  tools  and  materials  in 
accordance  with  W,  11-372-0 ,  2,  5,  6,  and  7;  and  Construction 
tlectrician  3  &  2,  NAVPERS  10636-G;  and  Job  Sheets  CEfc"C"  1.2.1  J, 
T.2.1.2J,  and  1.2.1.3J  without  deviation.    All  splices  will  be 
♦i  quired  to  pass*  an  audible  test  signal  when*  tested  with  a  tele- 
pnonfe  test  set  TS-420(B)/l!  or  equivalent  test  set  to  satisfactorily 
complete  this  objective. 


LFSSON  TOPIC  1.2.2    PLASTIC  SHEATHE:  uABLE  JOINTS 

Estimated  Contact  Hours  Allotted  This  Lesson  Topic; 

Classroom  '  Practical 

J..  Hours  i£_  Hours 

TERMINAL  OBJECTIVE 

Supported  entirely  by  this  lesson  topic: 

01.2   Upon  completion  of  this  unit,  the  student  will  be  able  to  splice 
telephone  cable  1n  the  below  listed  types  of  cable.   The  type  of 
Splice  ?o  be  made  In  each  cable  and  the  time  limit  prescribed  are 
as  Indicated  by  each  cable. 

].    Plastic  sheathed  telephone  cable 

a.  Straight  splice  -  4.0  hours 

b.  Butt  splice  -  4.0  hours 

c.  Bridge  splice  -  4.0  hours 

All  sol  ices  will  be  constructed  in  accordance  with  TM  11-372-1 
through  8  and  Job  Sheet  CE."C"  1.2J  series  and  wi  1  Required  to 
pass  In  audible  test  signal  when  tested  with  a  te  ephone  test  set 
■>  TS-420(B)/U  or  equivalent  test  set  to  satisfactorily  complete  this 
objective. 

ENABLING  OBJECTIVE 

Supported  entirely  by  this  lesson  topic: 

When  the  student  completes  this  lesson  topic,  he  will  be  able  to: 

*i  ?  ?  CONSTRUCT  a  straight,  butt,  and  bridge  splice  in  a  plastic  sheathed 
*]-2*2  cable utilizing  he  proper  tools  and^matej ; ials  in  accor  - 

'     '    ahce  with  TM  11-372-1  ,  2,  5,  and  6;  and  Job  Sheets  CE  C 

T?  ?  ?]   and     2  2  3J  without  deviation.   All  splices  will  be 
leajred'to  pass  an  audible  test  signal  when  tested  with  a  telephone 
test  sit  TS-420(B)/U      equivalent  test  set  to  satisfactorily  com- 
plete this  objective. 
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LESSON  TOPIC  1.2.3    JOIN  PLASTIC  AND  LEAD  SHEATHED  CABLE 

Estimated' Contact  Hours  Allotted  this  Lesson  Topic: 
Classroom  ,  Practical 

2_  Hours  V  12  Hours 

tep.mipjAl  objective         ^  '  \ 

Supported  entirely  by  this  lesson  topic: 

31 .2    Upon  completion  of  this  unit  the  student  will  be  able  to  splice 
telephone  cable  in  the  below  listed  types  of  cable.    Ttye  type  of 
splice  to  be  made  in  each  cable  and  the  time  limit  prescribed  &r€ 
as  indicated  by  each  cable.  ••  , 

1.    Plastic  sheathed  telephone  cable  to  lead  sheathed  telephone  ■ 
cable. 

a.    Straight  splice  -  7.0  hours 

All  splices  will  be  constructed  in  accordance  with  TM  11-372-1 
through  8  and  Job  Sheet  CE  "C"  1.2 J  series  and  will  be  required  , 
to  pass  an  audible  test  signal  when  tested  with  a  telephone  te^t 
set  JS-420(B)/U  or  equivalent  test  set  to  satisfactorily  complete , 
this  objective. 

ENABLING  OBJECTIVE 

^    Supported  entirely  by  this  lesson  topic: 

When, the  student  completes  this  lesson  topic,  he  will  be  able  to: 

#1 .2.3   CONSTRUCT  a  straight  splice  in  a  plastic  sheathed  and  a  lead 

sheathed  telephone  cable  utilizing  the  proper  tools  and  materials 
in  accordance  with  TM  11-372-1,  Cdnstruction  Electrician  3  &  2, 
NAVPERS  10636-G,  and  Job  Sheet'  C£  "C"  lf2.3.1J  without  deviation. 
The  splice  will  be  required  to  pass  an  audible,  test  signal  when 
tested  with  a  telephonenest  set  TS-420(B)/U  or  equivalent  ^est 
set  to  satisfactorily  complete  this  obje*ct1vel 


15 


10 


Estimated  Contact  Hours  allotted  thisiinit: 


UNIT  1.3    POWER  CABLE  SPUCI&  ' 

*  •  Estimi 

Classroom  :   J  Practical 

• "     '  Hours  ^T"  _£20^ours'  ■  :': 

TERMINAL  OBJECTIVE:'.  '   V  * 

u  • 

Supported  entirely  by  this  Unit 

#1.3   Upon  completion  of  this  unit,  the  student  will  be  able  to: 

1.    Splice  single  and  three  conductor,  5  kv  power  cable  in  the  below 
H'.ted  types  of  cable.   The  type  of  splice  to  be  maple  1n  each  . 
cable  and  the  time  limit  prescribed  are  as  indicated  by  each  cabf 

a.  Rubber  insulation-rubber  sheathed  cable,  single  conductor  - 
straight  splice  -  2.0  hours 

Rubber  insulation-lead  sheathed  cable,  single  conductor  - 
straight  splice  -  7.0  hours  • 

c.  Rubber  insulation-lead  sheathed  cable,  single  conductor 
branch  splice  -  14.0  hours\ 

d.  Varnished  cambric  Insulation-lead  sheathed  cable,  single 
conductor  -  termination  spljjce  -  4.0  hours 

e.  XLP  shielded  cable,  single  'conductor  -  straight  splice  - 
3.0  hours 

f.  XLP  unshielded  cable,  single  conductor  -  straight  splice  - 
4.0  hours. 

g.  XLP  shielded  or  unshielded  cable,  three  conductor  -  straight 
splice  -  11.0  hours 

h.  XLP  shielded  or  unshielded  cable,  single  conductor  - 
termination  splice  -  2.0  hours 

i .  XLP  shielded  or  unshielded  to  varnished  cambric  cable,' 
single  conductor  -  straight  transition  splice  -  11.0  hours 

.  2.    Splice  single  and  three  conductor,  15  kv  power  cable  1n  the  below 

*  listed  types  of  cable.    The  type  of  splice  to  be  made  in  each 
cable  and  the  time  limit  prescribed  are  as  indicated  by  each 
cable. 

'-  a.    Varnished  cambric  insulation-lead  sheathed  cable,  single 
conductor  -  branch  splice  -  14.0  hours 

b.  XLP  shielded  (URD)  cable,  single  conductor  -  straight  splice 
7.0  hours  - 

c.  XLP  shielded  cable,  three  conductor  -  termination  splice  - 
7.0  hours  ,  • 

ri.    XLP  shielded  or  unshielded  to  paper  insulated-lead  covered 
(PI4-C)  cable,  three  conductor  -  straight  transition  splice  - 
21.0  hours 

.  .  ;       n  * 


it; 


( 


X 


r 
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UNIT  1.3    POWER,CABLl  SPLICING  (Continued)  ^  «  • 

3.    Splice  special  joints  in  single  conductor,  S  kv  ah^  15  kv  £ 
power  cable  in  the  below  listed  types  of -cable.    The  type 
of  special  'joint  to  t<e  made  in  each  cable  and  the  time 
.limit  prescribed  are  asf7incf1cated  by  each  cable. 

a.  5  kv,  rubber  insulation-lead  sheathed  cable,  single 
conductor  -  pulling  eye  joint  -  2.0. hours  y 

b.  15  kv,  varndsTied  cafnbric  cable,  single  conductor  r  live 
.  end  cap  -  6.0  hours. 

These  splices  and. special  joints  will  be  constructed  in  accordance 
with  Underground  Systems  Reference  Book,  1957  Edition,  Edison 
Electric  Institute,  Terminations,  and  Splices  -  Theory  -  Practice, 
PLM  Products,  4799  W..  150th  St.,  Cleveland,  Ohio,  and  Job  $heet 
CE  "C"  1 .3J  series  without'  deviation.    All.  splices  and  special    .  • 
joints,  with  the  exception  of  the  pulTing  eye,  will  be  required 
to  withstand  an  acceptance  test  in  accordance  with  Insulated  Power  . 
Cable  Engineers  Association  (IPCE)  standards  when  tested  with  a 
DC  High  Potential  Tester  to  satisfactorily-  complete  this  objective. 
The- pulling  eye_  joint  will  be  required  to  withstand; a  pulling 
force  of  6000  pounds  on  a  sjngle  conductor  cable  or  5000  pounds  on 
a  three  conductor  cable  in  accordance  with  American  ^nstitutef 
Electrical  Engineers  Insulated  Conductor  Committee 'standards  to- 
satisfactorily  complete  this  objective.  >v 


9 
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USSDfii  TOPIC  1.3.1    STRAIGHT  SPLICE ,  5  kv,  RR.  AUG  #8  < 

t 

Estimated  Coptact  .Hours  Allotted  thfs  lesson  Topic: 
'^Classroom  Practical  » 


■  '  .v 

TERMINAL  OBJECTIVE 


Hours 


Hours! 


Supported  entirely  by  this  lesson  topic:  ( 

#1.3  "Upon  completion  of  tWs  unit  the  student,  will  be  abl^-to: 

V.    Splice  single  and  three  conductor,  5  kv  power  table  in  the 
1*1  ow  Us  ted  types  of  cable.   The  type  of  splice  to  be  ««de  in 
each  cable  and  .the  time  ,Hmit  prescribed  are  as  indicated  by 
each  cable.         -  * 


a. 


b. 


Rubber  insulation-rubber  sheared  cable,  single  conductor  - 
straight  sp,lice  -  2.0  hours-  f 

Rubber  insulation-lead  sheathed  cable,  single  conductor  - 
straight  splice  -  7.0  hours; 

Rubber  insulation-lead  sheathed  cable^  ^n9le  conductor  - 
branch  splice  -  14.0  hours 

Varnished  cambric  insulation-lead  sheathed  cable,  single 
conductor  -  termination  splice  -/.0  hours  • 
XLP  shielded, cable,  single  conductor  -  straight  splice  - 

3.0  hours  ,  •    .  .  . 

XLP  unsnielded  cable,  single  conductor  -  straight  splice  - 

XLP  shielded  or  unshielded  cable,  three ^conductor  - 
straight 'splice  -  If. 0  hours  ' 
XLP  shielded  or  unshielded  cable,  single  conductor  - 
termination  splice  -  2.0  hours      •  • 
XLP^shielded  or  unshielded  to  varnished  cambric  cable,  single 
conductor  -  straight  transition  splice  -  11.^ hours 

Th**e  sol  Ices  will  be  constructed  in  accordance  with  Underground 
gLf  eferen^         1957  Edition   Edison  ^trlcjn fjfc»* 

I^^Bg^^P^PS^-^y  fTrSza  ti  «f «  llj  series  without 
P^l^^S  ^accepla!;"1 
3   °  ccoJ din     wUh  MitJU  Cable  Engineers  Association 
(IPCE)  Standards  when  tested  with  a  DC  High  Potential  Tester  to  . 
satisfactorily  complete  this  objective. 


f. 

g. 

h. 


EflABL I NG  OBJECTIVE 

Supported  entirely  by  this  lesson  topic: 

♦ 

13 


is  , 
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LESSON  TOP HM. 3.1  :  ENABLING  OBJECTIVE  (qonftl)       v  v 

When  the  student  completes  tHis  lesson  toplcj^ie  will  be  able  to: 

#1.3.1    CONSTRUCT  a  straight  spl  jcf*  In  a  £  kv  rubber  Insulated-rubber 
sheathed  (R-R),  AWG  #8  power  cable  utilizing  tne  appropriate  ' 
tools  and  materials  in  accordance  with  Underground  Systems 
*  Reference  Book,  1957  Etii.tion,  Edison  Electric  Institute,  , 

Terminations  and  Spjice*  ^Theory  -  Practice,  PLfV  Products,  4799 
W.  .lSGtfvSt . ,  Cleveland.^Chio  and  Job  Sheet  CFl  "C"  1 .3.1 .1 J  with- 
f    out  deviation.    The  $«jT  ice  will  *e  required  to  withstand  an 
.   \  ,  acceptance  test  of  33^6. kv  for  15  minutes  in   accordance  with 

•  Insulated  Power  Cable  Engineers  Association  (IPCE)  standards  when 
tested  with  a  DC  High  Potential  Tester  to  satisfactorily  complete 
this  objective.  - 1 


y.       -    -  ■  . 

J 


if 
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TOPIC  3  %3. ^STRAIGHT  AfiO^ §RAKCH  SPLICES,  5  kv^,  P.-L..AWG  #4/0 
Estimated  Contact.  Hours  Allotted  this  Lesson  Topic: 


'      ,  ~~  ,   -  7 

f  f  Classroom  Practical 

J  Hours  *      36  Hours 

TERMINAL  OBJECTIVE 

Supported  entirely  by  this  lesson  topic: 

#1.3   Upon  completion  of  this  unit,  the  student  will  be  able  to: 


f.    Splice  single  and  three  conductor,  5  kv  power  cable  1n  the 
below  IHted  types  of  cable.   The  type  of  splice  to  be  made 
in  each  cable  and  the  time  limit  prescribed  are  as  Indicated 
f>y  each  cable. 

v    a.    Rubber  insulation-rubber  sheathed  cable  single  conductor  - 
straight  splice  -  2.0  hours 

b.  Rubber  insulation-lead  sheathed  cable,  single  conductor  - 
straight  splice  -  7.0  hours  ' 

c.  Rubber  insulation-lead  sheathed  cable,  single,  conductor  - 

branch  splice  -  1 4. C hours 
'  d.l  Varnished  cambric  insulation-lead  sheathed  cable,  single 

conductor  -  termination  splice  -  4.0  hours 
-   *  e.    XLP  shielded  cable,  single  conductor  -  straight  splice  - 
3.0  hours  '  .  L ,  ,, 

f.  ^  XLP  unshielded  cable,  single  conductor  -  straight  splice  - 

\  -4.0,  hours  ^  . 

g.  XLP  shielded  or  unshielded  cable,  three  conductor  -  straight 

splice  -  11.0  hours 

h.  XLP  shielded  or  unshielded  cable,  single  conductor  -. 
termination  splice  -{2.0  hours 

i.  XLP  shielded  or  unshielded  to  varnished  cambric  cabJA,  single 
conductor  -  straight  transition  splice  -  11.0  hours 

These  splices  will  be  constructed  in  accordance  with  Underground, 
Systems  Reference  Book,  1957  Edition,  Edison  Electric  Institute, 
*iui  Tprnri nation  and  Sol  fees  -  Theory  -  Practice,  PLM  Products, 
4799  5   156th  ^TDIeveland,  Ohio/and  Job  Sheet  CE  »C"  1.3J  series 
without  deviation.    All  splits,  will  be  required  to  withstand  an 
i      acceptance  test  in  accordanceXlth  Insulated  Power  Cable  Engineers 
*  'Association  (1PCE)  Standards  wheTKtested  with  a  DC  High  Potential 
Tester  to  satisfactorily  complete  thlT"objective. 


15 

«£»< 
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LESSON  TOPIC  1.3.2  (Continued} 


ENABLING  OBJECTIVE  . 


v 


Supported  entirely  by  this  lesson  topic: 


J 


When  the  student  completes  this  lesson- topic,  he  will  be  able  to: 

#1.3.2   CONSTRUCT  a  straight  and  a. branch  splice' in  a  5  kv*  rubber  insulated- 
lead  sheathed  Ofi-.L),  AW»  #4/0  p{ower  cable  utilizing  the  appropriate 
\  tools  and  materials  in  accordance  with  Underground  Systems;  Reference 
Book,  1957  Edition,  Idlson  Electric  Institute  and  Job  Sheet  CE  "C" 
1 .3.2.1J  without  deviation.  -The  spike  will  be  required  to  with- 
stand an  acceptance- test  of  33.6  kv  for  15  mtnut.es  in  accordance  with 
Insulated  Power  .Cable  Engineers  Association  ( IPCE)  Standards  when* 
tested  with  a  DC' High  Potential  Testeit  to  satisfactorily  complete  , 
this  objective.  '  \ 


21 
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•LESSON  TOPIC  *1 .3.3   TERMINATION  SBLICE,  5  kv,  VARNISHED  CAMBRIC  INSULATED- 

.LEAO  SHEATHED  fofG  #4/0 

Estimated  Contact iriourA  Allotted  this  Lesson  Topic: 

Classroom' |  Practical 


1     Hours-  4  Hours 


J^MINAL  OBJECTIVE  £  .  <    .■  v 

^/.Supported  entirely  py  this  lesson  topic,: 

#1.3   Upop  completion  of  thfs  unit,  the  ^tudfnVwm  be  aWe  to: 

1.    Splice  single  and.  thfee  conductor*/  kv  power  cable  in  the  below  ; 
listed  types  of  cable.-  The  type  of  splice  to  be  made  1n  each 
cable  and  the  time 'limit  prescribe^  are  as  indicated  by  each 
cable.  • 

a.    Rubbe*  insulation-rubbed  shea^d  cable  single  conductor  - 
straight  splice  -  2.0  hours,  -  - 

.  '  b.    Rubber  insulation-lead- sheathed  cable,  single  conductor  - 

,     .  .       straight  splice^- 7.0  hours 

c.  Rubber  1nsulati6n-lead  sheathed  cable,  single  conductor  - 

branch  splice  -  .14.0  hours 

d.  Varnished  cambrpe  Insulation-! e^d  sheathed  cable,  single 

i  conductor  -  termination  splice  -.  4.0  hours 

*     *e.  XLP  shielded  cable,  single  conductor  -  straight  splice  - 

-  3.0  hours  : — >         •  *  A  _ 

/.  XLP  unshielded  cable,  single  conductor  -  straight  splice  - 

4.0  heurs         >  '  y" 

g.  XLP  shielded  or   unshielded  cab.lt*  three  conductor  - 

straight  splice  -  11.0  hours 

h.  (  XIP  shielded  or  unshielded  cable,  single  conductor  - 
termination  splic^,  -  2.(7  hours  • 

i.  XLP  shielded  (^unshielded  to  varnished  cambric  cable,  single 
conductor  -  straight  transition  splice  -  11.0  hours 


These  splices  will  be  constructed  in  accordance  with  Underground 
Systems  Reference  Book,  .1957  Edition,  Edison  Electric  Institute,  and 
?£™Wion>and  SbTFces  -  Theory  -  Practice,  PLM  Products,  4799  H. 
^FT^  T  1.30  series  without 

ieviation.    All  splices  will  be  required  t<T withstand  an^acceptance 


Termii 
T 

tHt  l^accordancTwUh  Insulated"Power  Cable  Engineers  Association 
(IPCE)  Standards  when  tested  w^h  a  DC  H1$h  Potential  Tester  to  satis 
factdrily  complete  this  objective.  .  4 


LESSON  TOPIC  J. 3. 3  (Continued)  \  * 

ENABLING  OBJECTIVE     •  ' 

Supported  entirely  bjthts  lesson  topic:  •  * 

Uhen  the  student  completes  this  lesson  topic,  he  will  be  able  to: 

V 

#1.3.3   CONSTRUCT  a  termination  splice  in  a  5  kv,  single  conductor, 

vfemished  cambric  insulated-lead  sheathed  (VCL),  AWG  #4/0  power 
cable  utilizing  thfe  appropriate  fools  and  material    In  accordance 
with  Underground- Systems  Reference  Ttook.  19S7  Edition,  Edison 
,   Electric  institute  and  Job  Sheet  CT^V1  1.3.3.1J  without  deviation 

The  splice  will  be  required  to  withstand  an  acceptance  test  of 
.  37.2' kv  for  15  minutes  in  accordance  with  Insulated  Power  Cable 
Engineers  Association  (IPCE)  Standards  when  tested  with  a  DC  High 
Potential  Tester  to  satisfactorily  complete  this  objective. 


7 


3 
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f 
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LESSON  TOPIC  1.3.4   CROSS-LINKED. POLYETHLENE  INSULATED  CABLE  SPLICING 
Estimated  Contact  Hours  Allotted  this  Lesson  Topic: 

* 

Classroom  Practical 
_3_  Hours     ,  '  f      J0_  Hours      -u  , 

TERMINAL  OBJECTIVE 

Supported  entirely  by  this  lesson  topic:         *  - 

#1.3   Upon  completion  of  this  unit  the  student  will  be  able  to: 

1 .    Splice  single  and  three  conductor,' 5  Vv  power  cable  .In-  th? 
below  listed  types  of  cable.   The  type  of  splice  to  be  wide  1n 
each  cable  and  the  time  limit  prescribed  are  as  Indicated  by 
each  cable.  1 


-  ERIC 


Rubber  insulation-rubber  sheathed  cable  single  conductor  - 
straight  splice  -  2.0  hours  ' 
b.    Rubber  insulation-lead  sheathed  cable,  single  conductor  -  , 
straight  splice  -  7.0  hours 

Rubber  insulation-lead  sheathed  cable,  single  conductor  - 
branch"  splice  -  14.0  hours.  '        .  - 

Varnished  cambric  Insulation-lead  sheathed  cable,  single, 
conductor  -  termination  splice  -  4.0  hours 
XLP  shielded  cable,  single  conductor  7  straight  splice  - 

f.  XLP  unshielded  cable,  single  conductor  -  straight  splice  - 

g.  XlP  shielded  or  unshielded  cable,  three  conductor  -  straight 
,  splice  -  11.0  hours 

h.  XlP  shielded  or  unshielded  cable,  single  conductor  - 
termination  splice,  -  2.0  hours  \  . 

i     XLP  shielded  or  unshielded  to  varnished"  cambric  cable,  single 
conductor  -  straight  transition  splice  -  11.0  hours 

These  splices  Will  be  constructed  in  accordance  with  Underground 
systems  Reference  Book,  1957  Edition,  Edison  Electric  Instjpte, 
InS  ToL-t nation  and  Splices  -  Theory  -  Practice,  PLH  Products,  4799 
b?150tT"t"  tlSSufi;  Ohio,  and  lob  Sheet  Li  T1.3J  series  with- 
out deviation.   All  splices  will  be  required  to  withstand  an 
acceptance  test  in  accordance  with  Insulated  Power  ^J^nglneers 
Association  (iPCE)  Standards  when  tested  with  a  DC  High  Potential 
Tester  to  satisfactorily  complete  this  objective. 


a. 


c. 
d. 
e. 


\  /  19 

i 

\ 

v.  X 


) 
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LESSON  TOPIC  1.3.4    (Continued)      #     •;  "  *  /  *  * 

ENABLING  OBJECTIVE      .  v  *  -. 

Supported  entirely  by  this  lesson  topic 

When  the  student  completes  this  lesson  topic,  he  will  be  able  to: 

t''    "  '■  « 

#>.3.a   CONSTRUCT  the  following  splices  in  5  kv  Cros$-L1nked  Polyethlene 

insulated  cables  utilizing  the  appropriate  tools  and  materials  in  «■ 
ordance  with  Terminations  and  Splices  -'.Theory  -  Practice,  PLM 
vJucts,  4699  WT  150th  St.,  Cleveland,  wno  and  Job  Sheet  as 
indicated  by. each  type  cable.  * 

1.    XLP  shielded,  single  conductor,  AUG  §  4/6  $bwer  cable;  - 
CE  "C"  1.3.4.1J. 
'  2.    XLP  unshielded, "single  conductor,  Ak'G  #4/0  power  cable  - 

CE  "C"  1.3.4.20. 

3.    XLP  shielded'or  unshielded,  .three  conductor,  AUG  J4/0  power 
cable  -  CE  "C"  1.3.4.3J.  ' 

The  splices  will  be  required  to  withstand  an  acceptance  test  of 
27  6  lev  for  15  minutes  on  shielded  cable  and  28.8  kv  for  15  ntinutes 
on'unshielded  cable  in  accordahce  with  Insulated  Power  Cable 
Engineers  Association  (IPCE)  Standards  when  tested  Kith  a  DC  High 
'  "'    Potential  Tester  to  satisfactorily  complete  this  objective..  . 


'  *  -  *  r    .       ■•  --  ,      -     .••  • 

LESSON  TOPIC  1.3.5   TERMINATION  WITH  XLP  i>  kv  CABtE  ■        >v  t      v  . 
*    •  .  *  . '     . '  "v 

*:  Estimated.  Contact  Hours  Allotted  this  Lesson  Tqj>1c:         -  • 

.    '  .  Classroom    •  Practical 

:    1  Hours  6     Hours  <  ^ 

TERMINAL  0&3ECTIVE  r  •  .  ' 

Supported  entirely  by "this  lesson  topic:  ,   •  .    -      ,  \. 

,  #1.3   Upon  completion  of  this,  unit  the  student  irill.be  able  to: 

1.    Splice  single  and  three  conductor,  5  kv  power  cable  *»  "M*1™ 
listed  types  of  cable.  -  The  type  of  splice  to  be  made  In  each 
cable  and  th*  time  limit  prescribed  are  as  Indicated  by  each  , 

cable.  .  " '   .   .  _  ,  -  * 

v    a.    Rubber  insulation-rubber  sheathed  cable  single  conductor  - 
straight  splice  -  2.0  hours  .      ,        .  . 

*  b  /  Rubber  insulation-lead  sheathed  cable,  single  conductor  - 
'   straight  spike  -  7.0„hours       '  ,„  . 

Rubber  insulation-lead  sheathed  cable',  single  conductor  - 
branch  splice  -  14.0  hours  - 
u     Varnished  cambric  insulation-lead  sheathed  cable,  single 
,*    conductor  -  termination  s^Uce  -  4.0  .hours 

e.  XLP  shielded  cable,  single  conductor  *  straight  splice  - 
^  ^3   ^5  u  y  s 

f.  XLP  unshielded  cable,  single  conductor.-  straight  splice  - 

•g.    XLP  shielded  or  unshielded  cable,  three  conductor  -  straight 

•  .      splice  -  31.0  hours  -     ,         '        ,        .   .  M 
h     XLP  shielded  or  unshielded  cable,  single  conductor  - 

termination  splice,  -  2.0  hours  .  . 

i     XIP- shielded  or  unshielded  to  varnished  cambric  cable, 
':    single  conductor  -  straight  transition  splice  -  11.0  hours 

These  sol  ices  will  be  constructed  in.  accordance  with'  Underground 
4yst-LsPRe4renc^ >  Book,  1957  Edition,  * 
ajd  Termination  anTlplices  -  Theory  -  Practice-,  PIM  MN»i 
TSTWF.  156th  St.T  Cleveland,  6nio.  and  Job  Sheet  CE   C   1.2W  series 
without  deviation    All  splices  wi  If  be  Wired  ^withstand  an 
-a  ceptanfe  test:  in  accordance  with  rnsulated  Pov^r  Cable  Engineers 
Association  (IPCE)  Standards  when  tested  -with  a  DC. High  Pctentiai 
Jester  to* satisfactorily  complete  this  objectlye. 


c. 
d. 
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AO  .  :  .  ' 

LESSON  TOPIC  1.3.5  (Continued) 

ENABLING  OBJECTIVE  " 

'  Supported  entirely  by  this  lesson  topic:  ■ 

When  the  student  completes  this  lesson  topic,  he  will  be  able  to: 

#1.3.5   CONSTRUCT  a  termination  splice  in  5  kv,  single, conductor, 

AWG  #4/0,  Cross-Linked  Polyethlene  insulated  power  cable  utiliz- 
ing the  appropriate,  tools  and  materials  in  accordance  with 
Underground  Systems.  Reference  Book »  1957  Edition,  Edison  Electric  ' 
Institute,  Termination  and  Splices  -  Theory  -  Practice,  PLM  Products, 
4799  W.  1 50th  St.,  Cleveland,  Ohio,  and  Job  Sheet  CE  "C "  1.3.5.1J 
without  deviation*.    The  splice  will  be  required  to  withstand  an 
acceptance  test  of  27.6  kv,for  15  minutes  in  accordance  with 
Insulated  Power  Cable  Engineers  Association  (IPCE)  Standards  when 
tested  with  a  DC  High  Potential  Tester  to  satisfactorily  complete 
this  objective. 


\ 


27 
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LESSON  TOPIC    1.3.6    STRAIGHT  TRANSITION  SPLICE  W/OIL  STOP ,  5  kv,  1/C, 

< — -    XLP  TO  VCL 


Estimated  Contact  Hours  Allotted  this  lesson  Topic; 
Classroom  Practical 
J  Hours  24  Hours 

TERMINAL  OBJECTIVE 

Supported  entirely  by  this  lesson  topic: 

#1.3   Upon  completion  of  this  unit,  the  student' will  be  able  to: 

1.    Splice  single  and  three  conductor,  5  kv  power  cable  in  the  below 
listed  types  of  cable.   The  type  of  splice  to  tje  made  in  each 
cable  and  the  time  limit  prescribed  are  as  indicated  by  each 
cable. 

a.  Rubber  insulation-rubber  sheathed  cable  single  conductor  - 
straight  splice  -  2.0  hours 

b.  Rubber  insulation-lead  sheathed  cable,  single  conductor  - 
straight  splice  -  7.0  hours 

c.  Rubber  insulation-lead  sheathed  cable,  single  conductor  - 
branch  splice  -  14.0  hours 

d.  Varnished  cambric  insulation-lead  sheathed  cable,  single 
conductor  -  termination  splice  -  4.0  hours 

e.  XLP  shielded  cable,  Single  conductor  -  straight  splice  - 
3.0  hours  i 

f.  XLP  unshielded  cable,  single  conductor  -  straight  splice  - 
4.0  hours 

g.  XLP  shj-eided  or  unshielded  cable,  three  conductor  -  straight 
splice  -  11.0  hours 

h.  XLP  shielded  or-unshielded  cable,  single  conductor  - 
termination  splice,  -  2.0  hours 

i.  XLP  shielded  or  unshielded  to  varnished  cair.br ic  cable, 
single  conductor  -  straight  transition  splice  -  11.0  hours 

These  splices  will  be  constructed  in  accordance  with  Underground 
Systems  Reference  Book,  1957  Edition,  Edison  EVectrit  Institute,  and 
Termination  ar^  Splices  -  Theory  -  Practice,  PLM  Products,  4799  W. 
156th  St.,  Cleveland,  6Mo,  and  Job  Sheet  CE  "C"  1.3J  series  without 
deviation.    All  splices  will  be  required  to  withstand  an  acceptance 
test  in  accordance  with  Insulated  Power. Cable  Engineers  Association 
(IPCE)  Standards  when  tested  with  a  DC  High  Potential  Tester  to' 
satisfactorily  complete  this  objective. 
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3.X        '       '  ••  • 

LESSON  TOPIC  1.3.6  (Continued)  ' 

ENABLING  OBJECTIVE  \      '  . 

Supported  entirely  by  this  lesson  topic :  .  1 

When  the  student  completes  this  lesson  topic,  he  will  be  able  to; 

#1.3.6    CONSTRUCT  a  straight  transition  splice  in  a  5  kv,  single  conductor, 
AWG  #4/0,  Cross-Linked  Polyethlene  insulated  power  cable  to  .a  5  kv, 
single  conductor,  AWG  #4/0,  Varnished-Cambric  insulated-lead 
^covered  power  cable  utilizing  the  appropriate  tools  and  .materials 
in  accordance  with  Underground  Systems  Reference  Book,  1957. Edition 
Edison  Electric  Institute  and  Job  Sheet  CE  "C"  1 .3.6.1  J  without 
deviation.    The  splice  will  be  required  to  withstand  an  acceptance 
test  of  27.6  kv. for  15  minutes  in  accordance  with  Insulated  Power 
Cable  Engineers  Association  (IPCE)  Standards  when  tested  with  a 
DC  High  Potential  Tester  to  satisfactorily  complete  this  objective. 


29 
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LESSON  TOPIC  1. J. 7    BRANCH  SPLICE,  15  kv,  VCL,  AWG  #4/0 

Estimated  Contact  Hours  Allotted  this  Lesson  Topic: 
Clatsroom  Practical 
J  Hours  24  Hours 

TERMINAL-OBJECTIVE 

Supported  entirely  by  this  lesson  topic:  * 

#1.3   Upon  completion  of  this  unit,  the  student  will  t>e  able  to: 

r 

1.    Splice  single  and  three  conductor,  15  kv  power  cable  in.  the 
below  listed  types  of  cable.    The  type  of  splice  to  be  made  in 
each  cable  and  the  time  limit  prescribed. are  as  indicated  by 
each  cable ^  •         *■  ly 

a.  Varnished  cambric  1  nsul a ti on- leao* Sheathed  cable*  single 
conductor  -  branch  splice  -  14.0  hours 

b.  XLP  shielded  (URO)  cable,  single  conductor  -  straight  splice  - 
7.0  hours  ' 

c.  XLP  shielded  cable,,  t'^ee  conductor  -  termination  splice  - 
7.0  hours  4  • 

d.  XLP  shielded  or  unshielded  to  paper  insulated-lead  covered  ' 
(PRC)  cable i  three  conductor  -  straight  transition  splice  - 
21.0  hours 

These  splices  will  be  constructed  in  accordance  with  Underground 
Systems  Reference  Book,  1957  Edition /Edison  Electric  Institute, 
.and  Termination  and  Splices  -  Theory  -  Practice,  PLM  Products, 
.:4799  W.  ISoth  St.,  Cleveland,  Ohio,  and  Job  Sheet  CE  "CH  1.3J  series, 
without  deviation..  All  splices  will  be  required  to  withstand  an 
acceptance  test  in  accordance  with  Insulated  Power  Cable  Engineers 
Association  ( I PCE)  Standards  when  tested  with  a  DC  High  Potential 
Tester  to  satisfactorily  complete  this  objective. 

ENABLING  OBJECTIVE 

Supported  entirely  by  this  lesson  topic:      »■  V 

When  the  student  completes  this  lesson  topic',  he  will  be  able' to: 

#1.3.7    CONSTRUCT  a  branch  splice  in  a  15  kv  varnished-cambric  insulated- 
lead  sheathed  (VCL) ,  AWG "#4/0  power  cable  utilizing  the  appropriate 


\ 


25 


3n 


LESSON  TOPIC  1.3.7  -  ENABLING  OBJECTIVE  (cont'd) 

tools  and  materials  in  accordance  with  Underground  Systems 
Reference  Book,  1957  Edition,  Edison  Electric  Institute  and  Job 
Sheet  CF  "C "~T. 3 . 7 . 1 J  without  deviation.    The  splice  will  be 
required  to  withstand  an  acceptance  test  of  92.6  kv  for  15  minutes  i 
accordance  with  Insulated  Power  Cable  Engineers  Association  (IPCE) 
Standards  when  tested  with  a  DC  High  Potential  Tester  to  satis- 
factorily complete  this  objective. 


V 


1  1 


\ 
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LESSON  TOPIC  1.3,8   STRAIGHT  SPLICE,  15  kv,  XLP,  URD-ALUMINUP 
Estimated  Contact  Hours  Allotted  this  Lesson  Topic: 


Classroom 
1  Hours 


Practical 
15  Hours 


TERMINAL  OBJECTIVE 

Supported  entirely  by  this"  lesson  topic: 

1/3   Upon  completion  of  this  unit,  the  student  will  be  able  to: 

1     sol  ice  single  and  three  conductor,  15  kv  power  cable  in  the 
be  ow  listed  types  of  cable.   The  type  of  splice  to  be  made 
;     in  each  cable  ind  the  time  limit  prescribed  are  as  indicated 
by  each  cable.. 

a    Varnished  cambric  insulation-lead  sheathed  cable,  single 
conductor  -  branch  splice  -  14.0  hours  .    .  ht  _oHce 

b.  XLP  shielded  (URD)  cable,  single  conductor  -  straight  splice 

c.  XLP  Shielded  cable,  three  conductor  -  termination  splice  - 

d    ?XLP  shielded  or  unshielded  to  paper  insula  ted -lead  covered 
(PRC)  cable,  three  conductor  -  straight  transition  splice  - 
21 .0  hours 

Th^P  cniires  will  be  constructed  in  accordance  with  Underground 

(1PCE)  Standards  when  tested  with  a  DC  High  Potential  Tester  to 
satisfactorily  complete  this  objective. 
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LESSON  TOPIC  1.3.8  (Continued)' 


ENABLING  OBJECTIVE 

Supported  entirely  by  this  lesson  topic: 

When  the  student  completes  this  lesson  topic,  he  will  be  able  to: 

#1.3.8   CONSTRUCT  a  straight  splice  it*  a  15  kv  cross-linked  polyethlene 
insulated,  AWG  #1/0,  with  concentric  neutral  power  cable  '* 
utilizing  the  appropriate  tools  and  materials  in  accordance  with 
Underground  Systems  Reference  Bq,pk,  1957  Edition,  Edison  Electric 
Institute,  Terminations  and  Splices.-  Theory  -  Practice,  PLM 
Products,  4755  W.  150th  St.,  Cleveland,  W!o,  and  Job~5heet  CE  "C 
1 .3.8.1  J  without  deviation.    The  splice  "will  be  required  to  with-, 
stand  an  acceptance  test  of  52.8  kv  for  15  minutes  in  accordance 
with  Insulated  Power  Cable  Engineers  Association  (IPCE)  Standards 
when  tested  with  a  DC  High  Potential  Tester  to  satisfactorily  com- 
plete this  objective. 
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LESSON  TOPIC    t.3.9  ^TERMINATION  (ALL-TAPE) »  OUTDOOR  U/RAINSHIELD.  15  kv. 
lumm  iuriu    ^         XLP  INSULATED.  AWG  12/0,  3/C  , 

Estimated  Contact  Hours  Allotted  this  Lesson  Topic: 
Classroom  <  Practical 

1     Hours  c  ^5  Hours 

TERMINAL  OBJECTIVE 

Supported  entirely  by  this  lesson  topic: 

#1.3   Upon  completion  of  this  unit,  the  student  will  be  able  to: 


1. 


Splice  single  and  three  conductor.  15  *  pmmr  cable  In  the 

cable.  •  * 

a.    varnished  cambric  insulation-lead  sheathed  cable,  single 


b. 

c. 
d. 


conductor  -  branch  splice  -  14.0  hours  , .  a 

xTshielded  (URD)  cable,  single  conductor  -  straight  splice  - 


XLP  shielded  cable,  three  conductor  -  termination  splice  - 

XLP  Shielded  or  unshielded  to  paper  1nsulated-lead  covered  .> 
(PILC)  cable,  three  conductor  -  straight  transition  splice  - 
21.0  hours 

TWoco  cnvMr„<-  win  he  constructed  in  accordance  with  Underground 

Sis3g»fe  ^l^x 

t« I'll  Accordance "uh  iiiulSLd  Power  Cable  Engineers  Association 
(IKE   Standards  when  tested  with  a  DC  High  Potential  Tester  to 
satisfactorily  complete  this  objective. 

ENABLING  OBJECTIVE 

Supported  entirely  by  this  lesson  topic: 

When  the  student  completes  this  lesson  topic,  he  will  be  able  to: 

#1  3.8   CONSTRUCT  a  termination  splice  in  15  kv,  cross-linked  polyethylene 
(XLP),  AWG  #2/0,  3  conductor  power  cable  utilizing  the  appropriate 
tools  and  materials  in  accordance  with  Underground  Systems  Reference 
Book,  1957  Edition,  Edison  Electric  Institute  and  Job  Sheet  CE  C 
T7TT9.1J  without  deviation.   The  splice  will  be  required  to  with- 
stand an  acceptance  test  of  52.8  kv  for  15  minutes  ift  accordance 
with  Insulated  Power  Cable  Engineers  Association  (IPCE)  Standards 
when  tested  with  a  DC  High  Potential  Tester  to  satisfactorily  com- 
plete this  objective. 
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LESSON  TOPIC  1.3.10    TR I FURC AT I ON/TRANS 1 7 1 ON  1  WAY-3  WAY,  15  kv,  THREE 

1/C  CROSS-LINKED  POLYETHLENL  SHIELDED  TO  A  "PAPER 
,    .  INSULATED-LEAD  SHEATHED  3/C  POWER  CABLE  - 


Estimated  Contact  Hours  Allotted  this  Lesson  Topic: 
CldSsrooiT'  Practical 

i 

2     Hours  35  Hours 


TERMINAL  OBJECTIVE 

Supported  entirely  by  this  lesson  topic: 

H  . 3    Upon  completion  of  this  unit,  the  student  wil1  be  abfte  to:  ' 

1.    Splice  single  and  three  conductor,  15  kv  power  cable  in  the 
below  listed  types  of  cable.    The  type  of  splice  to  be  made 
in  each  cable  and  the  time  limit  prescribed  are  as  indicated 
by  each  cable. 

a.  Varnished  cambric  insulation-lead  sheathed  cable,  single 
conductor  -  branch  splice  -  14.0  hours 

b.  XLP  shielded  (URD)  cable,  single  conductor  -  straight 
spl ice  -  7.0.  hours 

c.  XLP  shielded  cable,  I  ree  conductor  -  termination  splice  - 
\     7.0  hours 

d.  XLP  shielded  or  unshielded  to  paper  insulated-lead  covered 
(PLIC)  cable,  three  conductor  -  straight  transition 
splice  -  21 .0  hours 

These  splices  will  be  constructed  in  accordance  with  Underground 
Systems  Reference  Book,  1957  Edition,  Edison  El  ectri  ^.Institute", 
and  Termination  and  Splices  -  Theory  -  Practice,  PLM  Products , 
4799  W.  150th  St.,  Cleveland,  Ohio,  and  Job  Sheet  CE  "CM  1.3J  series 
without -deviation.    All  splices  will  be  required* to  withstand  an 
acceptance  test  in  accordance  with  Insulated  Power  Cable  Engineers 
Association  (IPCE)  Standards  when  tested  with  a  DC  High  Potential 
Tester  to  satisfactorily  complete  thi^  objective. 
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tESSON  TOPIC  l.3.lY(Cont1nued)  "  ; 

E^BUNG  OBJECTIVE  .  '  . 

Supported  etifcirely'by  this  lesson,  tojft a 

When  W  stfibit  co^lete*  this  lesson  topic,  he  win  be  able  to: 

•  » 
ft. 3. 10  CONSTRUCT  a  straight  tri furcation/transition  splice  with  three 
.  \  \\  kv,  single  conductor,  cross-linked  polyeth  ene  power  cables 

•  to  a  15  **s  three  conductor-,  paper  insulated-1ead  covered  IPiuj 
•  :    power  cable  utilizing  the  appropriate  tools, and  materials  in 

accordance  wutftund^round  Systems  Reference  Boo^.   957  Edition, 
EdisonllectHcjIiiistltute  and  3ob  Sheet  tt  UC"  V.5.10.1J  without 
deviation.   The^plice  will  be  required  to  "Uhstand 
test  of  52.8  kv  for  15  minutes  in  accordance  with  Insulated  Power 
Cable  Engineers  Association  (IPCE)  Standards  when  tested  wtth  J  . 
DC  High  Potential  Tester  to  satisfactorily  complete  this  objective. 
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LESSON  TOPIC  1.3./I1    PULLIflG-EYC  ATTACKI5ENT ;ON  A  h  kv  RUCBER-LEAD,  1/C 

POWER  CABLf  .* 

*    *  * 
Estinated  Contact  Hours  Allotted  .this  Lesson  Topic: 

Classroom  '  Practical 


J  Hours  _4  Hours 

TERMINAL  OBJECTIVE  ?  *  •. 

Supported  entirely  by  this  lesson  topic: 

#1.3   Upon  completion  of  this  unit,  the  student  will  be  able"  to: 

1.    Spl ice  special  joints  in  single  conductor,  5  kv  and  15  kv 
power  cable  iri  the  below  1 iste^'types  of  cable.    The  type 
of  special  joint  to  be  made  in  each  cable  and  the  time  limit 
prescribed  are  as  indicated  by  each  cable. . 

**'  .  ■ 

a.  5  kv,  rubber  Insulation-lead  sheathed  cable,  single     $  • 
conductor  -  ♦pull Ing  eye  joint  -  2.0  hours 

b.  15  kv,  varnished  cambric  table,  single  conductor  -  live  , 
end  cap  -  6.0  hours 

These  splices  and,  special  joifts  will-  be  constructed  in  accordance 
with  Underground  Systems  Reference  Book,  1957  Edition,  Edison 
Electric  Institute,  Terminations  and  Splices  -  Theory  -  Practice, 
PLM  Products,  4799  W.  150th  St. ^  Cleveland,  Ohio,  and* Job  Sheet 
CE  "C"  1 .3J  series  without  deviation.    All  splices  and  special 
joints,  with  the  e*cept1on  of  the  pulling  eye,  will  ce  required  to 
withstand  an  acceptance  test  in  accordance- with  Insulated  Power 
Cable  Engineers  Association^  IPCE)  Standards  when  tested  with  a 
DC  High  Potential  Tester  to  satisfactorily  compTete  this  objective. 
The  pulling  eye  joint  will  be  required  to.  withstand  a  pulling  force 
of  6000  pounds  on  a  single  conductor  cable < or  5000  pounds  otva 
three  conductor  cable  in  accordance  with  American  Institute 
E.lectrica-1  Engineers  Insulated  Conductor  Committee  standards  tc 
satisfactorily  complete  this  objective. 


x  4 
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LESSON  fOPIC  1.3.11  (Continued) 

ENABLING  OBJECTIVE  \ 
Supported  entirely  by  this  lesson  topic: 

When  the  student  completes  this  lesson. topic,  he  will  be  able  to: 

#1.3.11    CONSTRUCT  a  pulling  eye  attachment  on  a  5  kv  ^jj"^*^" 
lead  sheathed,  single  conductor  power  "ble  utilizing  the  appro- 
priate tools-  and  materials  in  accordance  with  Underground  System s 
,  Reference  Book,  1957  Edition,  Edison  Electric  Institute  and  Job 
Sheet  Cl  HCU  1.3.11.U  without  deviation.   The  pl^JP 
will  be  required  to  withstand  a  pulling' force  of  6000  pounds^ In 
accordance  with  American  Institute  Electrical  Engineers  Insulated 
Conductor  Connittee  standards  to  satisfactorily  complete  this 
objective.  '  * 


> 
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LESSON  TOPIC  .1.3.12    LIVE  END  CAP  Oil  A  15  kv,  1/C,  VARNISHED- CAMBRIC  * 

INSULATED-LEAD  COVERED  POWER  CABLE  \ 
»■  «..-• 

Cstiniated  Contact*  Hours  Allotted  this  Lesson  Topijc,: 

Classroom  Practical 

'  V    Hours     •*     s-       -10'  Hours 

TERMINAL  OBJECTIVE 

> 

Supported  entirely  by  this  lesson  topic: 

£1 .3   Upon  completion  of  this  unit  the  student" will  be  able  to:       t  . 

1.    Splice  special  joints  in  single  conductor,  5  kv'and  15  kv 
power  cable  in  the  below  listed  types  of  cable.    The  type 
of  special  joint  to  be  made  in  each  cable  and  the  time  limit 
prescribed  are  as  indicated  by  each  cable. 

a.  5  kv,  rubber  Insulation-lead  sheathed  cable,  single 

conductor  -  pulling  eye  joint  -  2.0  hours  % 

b.  15  kv,  varnished  cambric  cable,  single  conductor  -  live  end 
cap  -  6.0  hours 

These  splices1  and  special  joints  will  be  constructed  1n  "accordance 
with  Underground  Systems  Reference  Book,  1957  Edition,'' Edison 
E 1 ec trie  Institute.  Terminations  and  Splices  -  Theory  -  Practice, 
PLM  Products,  4799  W.  150th  St.,  Cleveland,  Ohio,  and  Job  SJieet 
C£  "C"  1.3J  series  without  deviation.    All  splices  and  special 
joints,  wtth  the  exception  of  the  pulling  eye',  will  be  required 
tc  withstand  an  acceptance  test  in  accordance  with  Insulated 
Power  Cable  Engineers  Association  (IPCE)  Standards  when  tested; 
with  a  DC  High  Potential  Tester  to  satisfactorily  complete  this 
objective/  The  pulling  eye  joint  will  be  required  to  withstand 
a  pulling  force  of  6000  pounds. on  a  single  conductor  cable  or 
5&00  pounds  on  a  three  conductor  cable  in  accordance  with 
African  Institute  Electrical  Engineers  Insulated  Conductor  Cdmmlttee 
standards  to  satisfactorily  complete  this  objective. 

ENABLING  OBJECTIVE 

Supported  entirely  by  this  lesson  topic: 

linen  the  student  completes  this  lesson  topic,  he  will  be  able  to: 

i  1.3, 12   CONSTRUCT* a  live  end  cap  on  a  15  kv,  single  corductor*  varnished- 
cambric  insulated-lead  covered  power  cable  utilizing  the  appro- 
priate tools  and  materials  in  accordance  with  Underground  , 
Systems  Reference  Book,  1957  Edition,  Edison  Electric  Institute 
and  Job  Sheet  tt  "C"  1.3. 12.1 J  without  deviation.    The  live  end 
cap  will  be  required  to  withstand  an  acceptance  test  of  93.6  kv 
for  15  minutes  in  accordance  with  Insulated  Power  fable  Engineers 
Association  (IPCE)  standards  when  tested  with  a  DC  High  Potential 
Tester  "to  satisfactorily  complete  this  objective. 
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UNIT  1.4    PLANNING  AND  ESTIMATING 

Estlntated  Contact  Hours  allotted  this  unit: 
Classroom  Practical 

14   Hours  _0  Hours  j- 

TERMINAL. OBJECTIVt   '  -   f  y  ■ 

Supported  entirely  by  this  Unit  >  v 

#1.4   Upon  completion  of  this  unit  the  student  will  be  able  to  plan  and 
estimate  for  raandays  and  materials  to  make  telephone  cable  and  power 
cable  splices,  working  from  diagrams*  specifications,  and  job  sheets 
provided,  using  forms,  and  procedures,  specif  led  1*i  NAVFAC  P-405, 
Seabee  Planner's  and  Estimator's  Handbook.'  The  mandays  for  each 
splice  will  be  estimated  in  accordance  with  NAVFAC  P-405,  Seabee 
Planner's  and  Estimator's  Handbook  and*  materials  estimate  will  be 
within  ♦  5%  of  an  instructor  prepared  Material  Take  Off  (MTO)  for 
each  spTice.  "     -  .  '  '  : 


/ 
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LESSON  TOPIC  1.4.1    PLANNING  AND  ESTIMATING  (Tf.LF PHONE  CABLE) 
Estimated  Contact  Hours  Allotted  this  Lesson  Topic: 


Classroom 
7  Hours 


Practical 
0  Hours 


TERMINAL  OBJECTIVE 

Supported  entirely  by  this  lesson  topic: 

#1.4   Upon  completion  of  this  unit  the  student  will  be  able  to  plan  and 

estimate  for  mandays  and  materials  to  make  telephone  cable  and  power 
cable  splices,  working  from  diagrams,  specifications,  and  job  sheets 
provided,  using  forms  and  procedures  specified  in  MAVFAC  P-405, 
Seabee  Planner's  and  Estimator's  Handbook.    The  mandays  for  each 
Splice  will  be  estimated  in  accordance  with  NAVFAC  P-405,  Seabee 
Planner's  and;  Estimator's  Handbook  and  materials  estimate  will  be 
within  +  5%  of  an  instructor  prepared  Material  Take  Off  (MTO)  for 
each  splice. 


ENABLING  OBJECTIVE 

Supported' entirely  by  this  lesson  topic: 

When  the  student  completes  this  lesson  topic,  \\e  will  be  aole  to: 

*1 .4. 1    PLAN  and  ESTIMATE  for  mandays  and  materials  to  make  telephone 
cable  splices,  working  from  diagrams,  specifications,  and  job 
sheets  provided,  using  forms  and  procedures  specified  in  NAVFAC 
P-405,  Seabee  Planner's  and  Estimator's  Handbook  without  deviation, 
The  estimate  for  materials  of  each  splice  will  be  taken  from  the 
appropriate  job  sheet  setting  up  the  procedure  for  its  con- 
struction and  most  be  within  +  5%  of  an  instructor  prepared 
Material  Take  Off  (MTO)  on  that  splice. 


It* 
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LESSON  TOPIC  1.4.2    PLANNING  AND  ESTIMATING  (POWER  CABLE) 

fcstijnated  Contact  Hours  Allotted  this  Lesson  Topic: 
Classroom,  Practical 
T     Hours  .  0  Hours 


TERMINAL  OBJECTIVE 

Supported  entirely  by  this  lesson  topic: 

#1.4   Upon  completion  of  this  unit,  the  student  will  be  able  to  plan  and 
estimate  for  mandays  and  materials  to  make  telephone  cable  and  power 
cable  splices,  working  from  diagrams,  specifications,  and  job  sheets 
provided,  using  forms  and  procedures  specified  in  NAVFAC  P-405, 
Seabee  Planner's  and  Estimator's  Handbook.   The  mandays  for  each 
splice  will  be  estimated  in  accordance  with  NAVFAC  P-405,  Seabee 
Planner's  and  Estimator's  Handbook  and  materials  estimate  will  be 
within  +  5*  of  an  Instructor  prepared  Material  Take  Off  (MTO)  for 
each  splice. 

ENABLING  OBJECTIVE 

Supported  entirely  by  this  lesson  topic: 

When  the  student  completes  this  lesson  t:  Ic,  he  will  be  able  to: 

#1.4.2   PLAN  and  ESTIMATE  for  mandays  and  materials  to  make  power  cable 
f pi  ices,  working  from  diagrams,  specifications,  and  job  sheets 
provided,  using  forms  and  procedures  specified  1n  NAVFAC  P-405, 
Seabee  Planner's  and  Estimator's  Handbook  without  deviation.  The 
estimate  for  materials  of  each  splice  will  be  taken  from  the 
appropriate  job  sheet  setting  up  the  procedure  for  its  con- 
struction and  must  be  within  ♦  5%  of  an  instructor  prepared 
Material  Take  Off  (MTO)  on  that  splice. 
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A>N£X  I  -  EQUIPMENT 


Type 

Designator  &  Nomenclature 

Portable  DC  Hypot 
HV  Tester 

Telephone  Test  Set 
TS  420/U  76C 

Volt-Ohmeter,  Mod.  240 

Exploring  Coil,  1 01 B 

Exploring  Coi 1 ,  75A 

Head  Set,  Tele/Test 

Compression  Tool,  Y-34-A, 
Hyd  9  Ton 


Quantity 

National  Stock  Number  Required 


Compression  Tool 
T&B  #  TBM-8  . 

Compression  Tool 
T&B  #  TBM-Kit 

Pliers,  Eagle  Beak 

Chain  Hoist 

Dynamometer 

Saw,  Cableman's 

Saw,  Hacksaw 

Bond  Drift  Plugs,  V 

Bond  Drift  Plugs,  IV 
•end  Drift  Plugs,  )H" 
Bend  Drift  Plugs,  1  3/4" 


6625-0Q-298-9638 

4 

Western  Elect. 
Simpson 

Western  Elect. 

Western  Elect. 

Western  Elect. 

9Q51 20-00-293-231 6 
Burndy  Mfg.  Co. 


Compression  Tool,  MY  29-3        Burndy  Mfg.  Co. 


1 

7 
1 
1 
1 

14 

1 
1 


Thomas  and  Betts  1 

Thomas  and  Betts  1 

B.  S.  Barnard  Co.  2 

A.  B.  Chance  Co.  1 

A.  B.  Chance  Co.  1 

5110-00-273-0101  4 

5110-00-289-9657  2 

General  Machine.  Products 

GMP  6636-2  ?' 

GMP  6636-3  2 

GMP  6*36-4  2 

GMP  6636-5  2 


Per  Item 
Cost 


33,115.00 

300.00 
75.00 
25.00 
25.00 
40.00 

192.59 
55.00 

150.00 

165.00 
20.00 
150.00 
7$.Q0 
4.74 
1.97 

6.00 
6.50 

7.00 
7.50 
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ANNEX  I  -  EQUIPMENT  (continued) 


Type 

Designator  &  Nomenclature 
Bond  Drift  Plugs,  2" 


Quantity 

toHnnal  Stock  Kuwber  Required- 

1       -  t  * 


Per  "Item 
Cost 


Bond  Drift  Plugs,  2V' 
Bond  Drift  Plugs,.  2  3/4" 
Bond  Drift  Plugs,  3" 
Bond  Drift  Plugs,  3V* 
Bond  Drift  Plugs,  4" 
Potheads ,  Capnut 

Vice,  Machinists 
"B"  End  Platemold 

Soldering  Copper,  w/Handle 
Cable  Cutter 

Cable  Cutter,  32" 
Cable  Cutter,  20V 

■ 

Cable  Cutter,  Hydraulic,  3" 

Hacksaw,  Power 

Kettle,  Compound,  3  gal . 

Kettle,  Compound,  5  qt.  \ 

Furnace,  Butane,  w/tank 

Tank,  Acetylene, 

"E"  20  cu.  ft. 


General  Machine  Products 
GMP  6636-6 

&MP  6636-8 

GMP  6636-9 

GMP  6636-10 

GMP  6636-11 

GMP  6636-12 

Gulf  &  Western 
G&W  5  kv  WS-31 

5120-00-293-1439 

General  Machine  Products 
GMP  CAT.  7292 

GMP  CAT.  67223 


2 
2 
2 
2 
2 
2 
4 


\ 


H.  K..  Porter 
CAT.  NO.  190  CS 

Somerset 

CAT.  NO.  UT  366  FR 
Somerset 

CAT,  NO.  UT  366  FR 

H.  K.  Porter 
CAT.  NO.  179089 


Mfg.  Keller  Mod.  3-B 
5120-00-596-1074 

General  Machine  Products 
GMP  6130 

Goss  Gas  Inc. 
Goss  Ga*  Inc.. 


1 

5 

1 

1 

1 

1 
1 

i 

1 

2 
4 


8.S0 
r  9.50 
11.50 
13.00 
18.50 
20.00 
4a.  00 


46.80 

107.00 
9.00 

56.00 

90.88 

85.00 

157.00 
380.00 
21.80 

25.0$ 
86.46 

50.00 
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ANNEX  I  -  EQUIPMENT  (continued} 

« 

Type  •  %  * 

Designator  &  Nomenclature   National  Stock  Nunibe 


Tank,  Acetylene, 
"MC"  10  cu.  ft. 

Furnace,  Melting,  Elect. 
Windshield,  used  w/Furnace 

\ 

t 

Heating  Unit,  1O00W, 

f/ Furnace  115V  v 

Pot,  Sokler,  Melting,  5" 

Handle,  Pot  Hoo\ 

Pan,  Soiijer,  Lg. 
Pan,  Solder,.Sm 
Dipper,  Parafin 
Pot,  Parafin,  12"  X  9" 
Test  Pick 

Die  Set,  Metal ,  V  Numbers 
Ofe  Set,  Metal ,  V  Letters 
Pencil  Tool,  PT10B  , 
Pencil  Tool ,  PT20B 
Pencil  Tooi.PT  40C 
Pencil  Tool ,  PT250C 
Insul .  Stripper,  1SQ. 
Resin  Pressure  Gun  "E-4" 
Furnace,  Gasoline, 
«  Lead  Sleeve  Slitter  "B" 


Quantity 
Required 

3 

r 

15^/- 
3 


Goss  Gas  Inc.  , 

T  Gen.  Elect: 
GE2881146. 

V 

Automatic  Elect. 
AWS577876 

Gen.  Elect. 

GE3AZ28G3  ,  15 
5120^)0-540-4134  1 

•-  y 

General  Machine  "Products 
'GMP  7170  2 

G^P  6874  4 

6MP  6877  4 

GMP  6679  1 

5120-00-293-3550  3 

Western  Elect.  * 
GMT-6491 


5110-00-289-0003 

5110-00-289-0007 
i 

PLM 
PLM 

PLM  ,. 

PLM  '  . 

PLK 

3M  Company 
A.E.  5573986 
GMP  7449  £ 

1    43  4'5 


V 


Per  Item 
Cost 


30.00 

20.00'  Est. 
36.52 

20.00  Est. 

2.11 

4.00 
£.00 
6.00 

3.50 
13.39 
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4 

3.00 

1 

5.41 

1 

25.06 

1 

'30.00 

2 

/  30.00 

2 

-./T 35.00 

2 

35.00 

/ 

38.50 

4 

46*  73 

4 

4  27.00 

3 

3.75 

V 

*  m 

s 

0 

4 


ANNEX  I  -  EQUIPMENT  (continued) 


Designator  &  Nomenclature 

National  Stock  Number 

Quantity 
Required 

Per  Item 
Cost 

Wires.  f/Slitter 

GMP  7449-W 

General  Machine  Products  20 

-.40 

GMP  6797 

3 

9.00 

url i 1  §  Louie  • how 

GMP  7533 

2 

17.50 

tiampt  pressure  lest 

GMP  6565 

4 

8.00 

rump  9  pressure  i  eb  t  d 

GMP  7072 

2 

22.50 

boap  tsucKei 

GMP  7271 

2 

8.00 

JU 1 UCI      Jt I 

9Q3433-00-889-1796 

3 

27.66 

Janet      Com 4  -f  nn   #   1  3 

5970-00-441-8629 

68 

1.80 

Tanp    HI  Vnlt    Rub  23 

5970-00-931-4491 

487 

1.73 

TAnp     ^MplrHna  #24 
1  dp"  t   jfi  ic  tu  i  ity  fftt 

3M,  PLM 

1  262 

3.00 

Tanp      ftlftCC    k$l    X    180*.  #27 

5970-00-543-1154 

8 

1.37 

1  ope  t  u  i  abb    I      a   1 ou 

5970-00-686-9151 

8 

4.07 
1.14 

T«np    PI  acHr    13+  ' 
i ape  ,  nadwtvf 

5970-00-788-4901 

44 

Tanp   Silicone  Rubber  #  70 

5970-00-840-8454 

15 

5.88 

Tape,  Plastic,  3/4"  Ply 

5970-00-419-4291 

44 

.94 

Tape,  Vinyl,  1"  #88,  108' 

5970-00-419-3164 

1.07 

Tape, -Plastic  IV  X  108! 

5970-00-150-2009 

15 

1.88 

Tate,  Vinyl,  Mastic,  Roll 
4"-*  NT 

3M  #2210 

1 

6.20 

'Tape,  Varnished  Cambric,  3/4"  3M  #2510 

223 

1.95 

Tape,  Scotchfill 

5970-00-045-3699 

15 

1.54 

Tape,  Fibermat,  III,  V 

^     3M  #2551 

120 

1.40 

*  ■ 

Tape,  Fibermat,  III ,  h" 
Oil  Immersed 

3M  #2551 

130 

1.54 

* 

44 

ANNEX  I  -  EQUIPMENT  (continued) 

Type  '  Quantity     Per  Item 

Designator  &  Nomenclature     National  Stock  Number      Required  Cost 


Tape,  Fibermat,  III,  3/4" 

3M  #2551 

225 

1.55 

Oil  Stop 

3M,  Irvington  621 

30 

1.23 

Resin,  "Scotchcast"  #4-B 

5970-00-682-8999 

15 

3.24 

Resin,  "Scotchcast"  #4/C 

* 

5970-00-814-1788 

75 

6.04 

EUct.  Abrasive  Grit,  80 

5350-00-187-6284 

« 

4.84 

Elect.  Abrasive  Grit,  320 
*  > 

5350-00-187-6289 

1 

5.66 

Injection  Fitting,  P-l 

5175-00-992-3589 

15 

.36 

* 

Nozzle,  P-5 

5175-00-992-3590 

75 

.24 

Tape,  Spacer,  P3 

5975-00-909-2053 

105 

2.52 

Tape,  Restricting,  P4 

$975-00-574-8117 

100 

1.70 

Glyptal,  y>int  . 

5970-00-900-9372 

30 

.59 

"Scotch  Kote" 

5970-00-962-3335 

10 

1.66 

"K"  Termination  Kit 

5940-00-578-0955 

5 

'  15.70 

Splice  Kit,  S2-A2 

5970-00-810-1512 

15 

4.10 

Comm. -Cable  Capping. Kit 

3M  #3820- 

15 

1.51 

Splice  Kit,  89D2 

5975-00-657-1544 

15 

6.38 

Tape  Aluminum,  4"  X  20' ,  #49 

7510-00-071-6854 

1 

4.80 

Tape  Aluminum,  2"  X  20',  #49 

3M  #  1 

1 

2.60 

Splice  Kit,  Power 

Tomic  BW-301A 

15 

14.25 

Term,.  Kit,  Power 

Tomic  PSR-13  , 

5 

16.50 

Tape,  Friction,  3/4" 

5970-00-644-3167 

23 

.56 

Paste,  "Pentrox" 

5975-00-905-8075 

1 

2.20 

Flux,  Stick  f/Copper 

GE  1533  A10A3 

5 

.35 

ANNEX  I  -  EQUIPMENT  (continued) 

Quantity 

National  Stock  Number  Required 


Type 

Designator  &  Nomenclature 


Per  Item 
Cost 


Stearin. Candle 

Solder  50/50 
Solder  40/60 
Solder,  SN  50,  Vitre  Roll 
Rags,  Wiping  > 
Paraffin,  lb 
Flux,  Soldering 
Tape,  Textile  V 
Tape,  Cotton 

Tape,  Pasters,  Gummed,  2'"x60'  8135-00-908-0547 

GMP-6865 


General  Machine  Products 
GMP-4320 

3439-00-163-4347 

3439-00-247-6921 

3439-00-273-1637 

7920-00-205-3590 

GMP/A.E. 

3439-00-255-4571 
GMP  6684-A 
GMP-6684B 


Muslin,  4"  X  10  yds 
Sleeves,  Cotton  1/8 

Sleeves,  Cotton  5/32  £ 

Sleeves,  Cotton  1/4"  ^ 

Sleeves,  Cotton  1/4" 

Sleeves,  Filled,  Plastic, 
.085  Yellow 

Sleeves,  Filled,  Plastic, 
.105  Green 

Sleeves,  Filled,  Plastic, 
.145  Red 


GMP-6727-4 

5970-00-189-5911 
GMP-6436-B 

5970-00-189-5912 
GMP-6$36-Cv 

5970-00-189-5913 
6MP-6436-D 

5970-00-189-5900 
5970-00-821-6666 
5970-00-344-3111 
59/o-00-089-4493 

« 

46 


40 

.26 

75 

3.26 

150 

2.30 

4 

12.41 

2 

43.00 

20 

1 ,  >0 

4 

.21 

,30 

.90 

30 

.  1.25 

30 

.60 

8 

.85 

1 

8 

3 
3 

10 
1 

10 


1.30 

1.37 
2.72 
.65 
.03 
2.30 
.04 


9 
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\ 


( 


ANNEX  .1  -  EQUIPMENT  (continued)  , 

Type  Quantity 
Designator  &  Nomenclature     National  Stock  Number  Required 

Sleeves,  Filled,  Plastic  .  *  , 

.125  Clear  5970-00-089-4495  10 

Sleeves,* Filled,  Plastic 

.165  Blue  5970-00-089-4494      -m  10 

Connector,  Tele  "B",  .  ,™ 

AT-7759(WE  CO.  "B"  5940-00-949-4008  1200 

Sleeve,  Plastic,  .106  Yellow     General  Machine  Products 

GMP  7574-Y  .5 

Sleeve,  Plastic,  .133  Red         GMP  7574-R  -5 

Sleeve,  Pestle,  .166  Blk        GMP  7574-BLK  .5 

Splice,  "Pick-A-Bond,  Red        5940-00-177-2630  750 
AWG  24-19 

C         Splice,  "Pick-A-Bond,  Grn 

AWG  26-22  5940-00-177-2628  750 

Cable,  Telephone,  26  PR., 

PILC,  22  GA.  6145-00-223-4782         ■  135 
Cable,  Telephone,  51  PR. , 

PILC,  22  GA  6145-00-220-9925  225 

Cable,  Telephone,  101  PR.,  m  nry 

PILCf  22  qa.  6145-00-220-9926  90 

Cable,  Telephone,  25  PR., 

pICf  22  GA.  6145-00-577-8064  135 

Cable,  Telephone,  50  PR., 

PIC,  22  GA.  6145-00-577-8072  135 

Cable,  Telephone,  100  PR.,  , 

PIC,  22  GA.  |        6145-00-577-8081  90 

*    Cable,  Telephone,  2*00  PR., 

5>lgf  J6  GA.  6145-00-683-0813  90 
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ANNEX  I  -  EQUIPMENT  (continued)  \ 

Type  A  "\  y         \  Quantity     Per  Item 

Designator  &  Nomenclature     National  Stoclc  Number   \  Required  Cost 

Cable,  Telephone,  25  PR. »  \ 

Figure  "8",  19  GA.  6145-00-781-6717  \  90  .51 

Cable,  Telephone,  50  PR. , 

Figure  "8",  22  GA.  6145-00-999-3431  90  .97 

Cable,  Power,  #8  AWG,  1/C, 

RR,  5  K.V.  PC  880  90  .31 

Cable,  Power,  4/0  AWG, 

1/C,  RL,  5  K.V.  MEC  PC  713  225  2.16 

Cable,  Power,  4/0  AWG,  _  c_ 

1/C,  XLP,  5  K.V.,  S.  HEC  PC  2317  180  2.50 

« 

Cable,  Power,  4/0  AWG, 

3/C,  XLP,  5  K.V.,  Shielded  MEC  PC  2417                       90  8.40 
Cable,  Power,  4/0  AWG, 

1/C,  UP,  15  K.V.,  a  cc 

Shielded,  Qrnd.  MEC  PC  2670                      135  2.65 

Cable,  Power,  4/0  AWG, 

1/C,  XLP,  15  K.V.,  Ann  _  1A 

Shielded,  UNGRNO.  PC  2691  400  3.16 

Cable,  Power,  2/0  AWG, 

3/C,  XLP.  15  K.V.,  Shielded, 

Grnd.,  w/Neutral  MEC  PC  2455  150  5.50 

Cable,  Power,  250  MCM,  3/C, 

XLP,  15  K.V. ,  without  ft  „ 

Neutral  Shielded  Grnd.  -  MEC  PC  2458  300  8.75 

CABLE,  Power,  500  MCM,  1/C, 

EPR,  15  K.V.,  Compact,  —  lnn  5?"" 

Unishield  PC  3481  100  Excess 

Cable.  Power,  500  MCM,  1/C, 

EPR,  15  K.V.,  Concentric  *°  tost 

Shielded  PC  1770  90  Excess 
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ANNEX  I  -  EQUIPMENT  (continued) 

■  # 

Quantity  Per  Item 

Designator  &  Nomenclature     National  Stock  Number      Required  Cost 


9 

ERIC 


Cable,  Power,  #2  AWG,  1/C,  4 

EPR,  29  K.V.,  Shielded,  "      No  Cost 

Gmd.  MEC  PC  1700  90  Excess 

Cable,  Power,  #1/0  AWG, 
1/C,  XLP,  URD,  Aluminum, . 

15  K.V.  MEC  PC  3622  100  .47 

Cable,  Power,  #1  AWG,  1/C,  No 'Cost 

XLP,  URD,  Aluminum,  25  K.V.  MEC  P2  3640  100  Excess 

Cable,  Power,  4/0  AWG  1/C, 

VCL  5  K.V.  MEC  PC  4046  155  3.00 
Cable,  Power,  4/0  AWG  3/C, 

VCL  5  K.V.  MEC  PC-4231  100  7.80- 
Cable,  Power,  4/0  AWG  1/C, 

VCL  15  K.V.,  UNGRD  MEC  PC-4189  300  3.60 

Cable,  Power,  2/0  AWG  3/C,  No  Cost 

PRC  15  K.V.  MEC  PC  4408  100  4  Excess 

Cable)  Power,  4/0  AWG  3/C  No  Cost 

PILC  45  K.V .  MEC  PC  4410  45  Excess 

Connectors,  "Scotchlock"  UR  5940-00-988-6311  3  5,63 

Connectors,  "Scotchlock"  UG  5940-00-070-9621  3  5.00 

Connectors,  "Scotchlock"  UY  8060-11-0900-4    3M  7.5  5.50 

Sleeving,  Lead  IV  X  72"       v  5975-00-280-3384  3  8.77 

Sleeving,  Lead  1  3/4"  X  120"  5^75-00-993-6089  .3  23.50 

Sleeving,  Lead  2"  X  72"  5975-00-509-2462  .2.5  12.40 

Sleeving,  Lead  2V  X  72"  5975-00-509-2463  .  2.5  18.70 

Sleeving,  Lead  3"  X  120"  5975-00-393-2095     '  2  59.00 

Sleeving,  Lead  3V  X  120"  5975-00-393-2096  .5  32.00 

Sleeving,  Lead  4"  X  1201'  5975-00-393-2097  3  5b. 90 

51  \  " 
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ANNEX  I  -  EQUIPMENT  (continued) 

Type  Quantity 
Designator  t  Nomenclature    National  Stock  Number  Required 

Connector,  AUG  8,  TAB  54504  5940-180-7953 
Connector,  AWG      T&B  54507  i 

Connector,  AWG  ?  f  Burndy  YSIC 

Connector,  AUG  1/0,  Aluminum  Bumdy  YS-25-A 

Connector,  AWG  2/0,  Solder  Richards,  Cat.  #10 
Connector,  AWG  4/0,  Solder 


Connector,  AWG  250  4/0, 
Solder 

Co  sector,  AWG  4/0  -  2/0, 
Soider 

Connector,  AWG  4/0  -  4/0  - 
4-0 

Connector,  AWG  "Tee"  tyo 
Connector,  AWG,  4/0  Crimp 
Terminal,  Crimp,  4/0 
Terminal,  Crimp,  2/0 
Connector,  AWG  500 
Terminal,  Crimp  500 
live  End  Cap  #1 
Live  End  Cap  #2 
Steel  Tool  Box 
Fiber  Test  Board 
Shave  Hook 


Richards,  Cat.  #12 

Richards,  Cat.  R-13 

Richards,  Cat.  R-12 

Richards,  Cat. 
Richards,  Cat.  T-12 
5940-00-258-5899 
5940-00-841-3783 
5940-00-087-0887 
ILSCO  CTL-500 
ILSCO  CRA-500 

•  * 

Insulation  Mfg.  Co. 
Insulation  Mfg.  Co. 
A.E,  #  S57138C 
A.E.  #  S571330 

General  Machine  Products 
GMP-7151 

i 
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30 
15 
15 
15 
45 
90 

15 

45 

15 
15 
60 
15 
15 
15 
15 
15 
15 
1 
2 

1 


Per  Item 
Cost 

.37 
1.00 
1.00 
1.16 

.84 
1.13 

c 

3.89 

v  3.20 

4.08 
5.15 
1.61 
1.66 

.68 
2.88 
2.88 
».25 
8.25 
15.58 

.72 

3.96 


r  ANNEX  I  -  EQUIPMENT  (continued) 
Type 

Designator  &  Nomenclature     National  Stock  Number 


Quan 
Requ 


5120*00221-1542 
5110-00754-1499 
7920-00224-7987 
5210-00293-ijrn 
5120-00892-5709 
5120-00764-8059 
5120-00756-1156 
5110-00239-8253  f 
5210-00229-3048 
51 ) 0-00268-3882 
5110-00595-8403 


Scratch  Awl 

» 

Electricians  Scissors 

Cleaner,  File,  Combination 
» 

Folding  Rule,  6* 
Cable  Splicers  Mirror 
Screwdriver,  6"  X  5/16" 
Lineman's  Pliers  8" 
.Diagonal  .Pliers  6" 
Calipers,  Outside  General 
Knife,  Taper 
Knife,  Straight,  Shoe  % 
Knife.  Cable  Sheath,  (small)  5110-00596-1093 
Knife,  Cable  Sheath,  (large)  J.  Stortz  &  Son 
Wooden  Cable.  Dresser  GMP  46-L-113 

Pouring  Ladles,  3/4  pint         GMP  6085 
Wiping  Cloth  2"  X  2" 
Wiping  Cloth  3"  X,3" 
Wiping  Cloth  4"  X  4" 
Flat  Catch  Cloth,  6"  X  6" 
Flat  Catch  Cloth,  8"  X  8" 
Safety  Goggles 

i 

Tinners  Hammer 


A.E.  §  S5720222 
3439-00576-0897 
A.  E.  «  S572026 
9G3439-00576-0896 
3439-00408-0337 
4240-00052-3776 
5120-00236-3722 


1ty 
red 


Pejr  Item 
Cost 

.80 

2.21 

I.  3) 

•1.90 

.89 

.84 
2.58 
2.68 
2.97 

.39 

.38 
6.08 
3.84 

II.  50 
6.50 
1.00 
1.38 
1.02 
1 .85 
1.19 

.71 
3.37 


51 
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ANNEX  I  «*  EQUIPMENT  (continued) 


nacinnatbr  &  Nomenclature    National  Stock  Number 


Quantity 
Required 


Handle  and  Rasp,  12M 

File,.  Flat  Bastard  12" 

Temperonieter 

"B"  Cable  Sheath  Opener 

Long  Wristlet  Cotten  Gloves 

Work  Gloves,  Cotten 

Wooden  Separator 

Pliers,  Combination,  8" 

Wrench,  Adj..,  8" 

"B"  Connector  Pressure  Tool 

Scotch! ok  Cartridge  Tool 

Scotchlok  Crimping  Tool 

Wrench  Telescoping 

Cable  Stripper  Jones  2  Way 

Tabbing  Shear 

Stripper  22  AWG,  GA. 

V5-3  Pick-A-Bond  Tool 
Crimping  Tool 

Tool  Holder  Adapter 

Leadwedges , 

Leadwedges 


5110-00233-9712 
5110-00242-5386 
A.E.  #  S578725 
6MP  -  7274 
David  Gloves 
8415-00268-8330 

5120-00223-7397 
5120-00240-5328 
5120-00939-6185 

E9C 

3H  Co.  ME9M  Tool 
5120-00868-0831 
9Q&U0-Ci%?38-;696 
GMP  No.  7669 
AE-S-578419 

5120-00-421-0435 

5120-00-421-0451 

5975-00-908-9478 
GMP  6783-1 

5975-00-534-8756 
GMP  6783-2 


15 
30 


Per  Item 
Cost  . 

2.91 

1.76 

16.67 

3.00 

.57 

1.04 

1.29 
1.92 
35.00 
40.00 
9.15 
2.18 
38.48 
12.00 
3.28 

2.30 
3,45 

.38 

.55 
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ANNLX  I  -  EQUIPMENT  (continued) 

National  Stock  Number 


Type 

.  Designator  &  Nomenclature 


Leadwedges 

Leadwedges 

Spl  ice  Closure  1  Al 
n  Spl ice  Closure  1E1 
Spl ice  Closure  49A2 
Splice  Closure  49B2 
Duried  Tele  Closure 
Tele  Shield  Connector 
VS-3  Tool  Holder 


5975-00-400.-4460 
GMP  6703-3 

5975-00-356-4943 
GMP  6783-4 

5805-00-835-0134 

5805-00-835-0143 

5805-00-084-0202 

5805-00-084-0200 

3M  BB/2SC  2" 

3M  4461 

5120-00-350-3716 


Quantity 
Required 

15 

15 
15 
15 
15 
15 


15 


30 
15 


Per  I  ten- 
Cost 


.58 

.86 
25.29 
14.70 

8.28 
5.90 
9.71 
.75 
14.46 


*  ) 
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1  ea. 
1  ea. 


1  ea. 
1  ea. 


ANNEX  I  -  TRAINING  AIDS 

Film..  - 

TF  6178A  COMMUNICATIONS  CABLE  . 

TF  6178B  COMMUNICATIONS  CABLE,  SPLICING  1  ea. 

TF  6178C  COMMUNICATIONS  CABLE,  SEALING  1  ea. 

ME-5472  SUPERVISING  WORKERS  ON  THE  JOB 

MN-3425E  SUPERVISION/CREATING  JOB  INTEREST 

ME-5213A        PROBLEMS  IN  SUPERVISION-THE  SUPERVISOR 

AS  A  LEADER  1  ea* 

ME-5471  PLACING  THE  RIGHT  MAN  ON  THE  JOB  1  ea. 

§2B  WIRE  FOR  SOUND 

#38  FAR  SOUND 
Sjides 

35  m  Sequence  of  1  Way-3  Way  Joint 

35  ton  All-tape  and  "Scotchcast"  Type  Material,  3M  Products 

A ssignment  Sheets 

1.1. 5.1  A  Operation  Of  Basic  Mathematics 

Information  Sheets 
1.1. 1.1 1        Corona nd  Policies 

1.1.3.11        General  Safety  Precautions  and  First  Aid 
1.2.1.1!        Terms  and  Definitions 
1.2.1.21        Telephone  Cable  Identification 
1.2.2.11        Color  Codes 

54 
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jJNNEX  I  -  TRAINING  AIDS  (Continued) 

Information  Sheets  (Continued) 
1.2.3.11  Desiccant 
1.3.1.11        Types  of  Power  Cable 

1.3.8.11  Aluminum  Cable  and  Splices 

1.4.1.11  Tools,  Materials  and  Equipment 

Job  Sheets  ^\  j 
1.2.1.1J   /    Straight  Splice,  Lead 

1.2. 1.2 J  Bridge  Splice,  Lead 
1.2.1.3J        Butt  Splice,  Lead 
1.2. 21. J        Straight  Splice,  Plastic 
1.2.2.2J  .     Bridge  Splice,  Plastic 
1.2.2.3J        Butt  Splice,  Plastic  * 

1 .2.3. 1J  "Joining  Plastic  and  Lead  Sheathed  Telephone  Cable 

1.3. 1.1  J        5  kv  (5000  volts)  "Scotchcast"  82-Series  Splicing  Kit  Instructions 

1.3. 2.1  J        5  kv  Rubber  Insulated-Lead  Covered  Joint  Construction 

1. "3.3.1  J        5  kv  Single  Conductor  Capnut  Pothead 

1.3.4.1J  Manufacturers  Splice  -  Kit  -(All-Tape)  Instructions 

1.3.4.2J        3M  "Scotchcast"  Print  E-MPD-3 

1.3.4.3J        "Collyer"  Print  No.  SR-4:    Mine  Power  Cable  5-15  kv,  Straight 
Splice  (Shielded),  3/C 

1.3.5.1JN      Scotch  "K"  Tape  Termination  Kits 

1.3.6.1J        Straight  Transition  Splice  W/011  Stop,  5  kv,  1/C,  XLP  to  VCL 
1.3.7.1J        15  kv,  Single  Conductor,  VCL  Cable,  Grounded,  Branch  Splice 
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ANNEX  i  -  TRAINING  AI&S  (continued 


iT 

Job  SheeU  .(continued) 

1.3.B.*0       Straight  Splice,  15  kv,  XLP,  URD-Aluminum 

1.3.9.f3~      15  kv  Termination  (All-Tape),  Outdoor  With  Ralnshleld 


1.3.1Q.1J      One  Way-Three  Way  Joint,  Three  Conductor  PILC  to  Three  Single 
Conductor  XLP  Power  Cable 

1.3.11.1J      Pul ling-Eye  Attachment 

1 -3.12.1J      Live  End  Cap  For  15  kv  Varrii shed-Cambric  Insulated-Lead  Covered 
Power  Cable  \ 
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ANNEX  II  -  TEXT  MATERIALS 


MILITARY  PUBLICATION 

« 

NUMBER  (MILPUBS) 
NAVFA6  P-4Q5 
NAYPERS  10636-6 
NAVPERS  10637-D 

TM  11-372-1  

TM  11-372-2 


TN  11-372-5 


TM  11-372-6 


T.O.  31W3-10-15 

AUTHOR  (COWERCIAL  OR 
CIVILIAN  PUBS)  


Thomas  F.  Staton 


COMPLETE  TITLE 


Seafaee  Planner's  and  Estimators  Handbook 

Construction  Electrician  3  &  2}  ,   

Construction  Electrician  1  &  C  

Splicing  Cable  (Outside  Plant)  Standard 
Installation  Practices  ,   

'  i 

Splicing  Telephone  Cable,  Setting  Up  Cable 

Standard  Installation  Practices  Outside  Plant 
Cable  Pressjirization  

Telephone  Cable  Splicing:    Cable  Testing 

Outside  Plant  -  Cable  Testing  


COMPLETE  TITLE,  PUBLISHING  COMPANY ,  EDITION,  DATE 

Design  and  Engineering  Manual,  3M  Electro-Products 

Division  


\ 


How* To  Study,  5th  Edition,  P.O.  Box  6133, 
Montgomery,  AL  36106  


Terminations  and  Splices  -  Theory-Practice, 
PLM  Products,  4799  W  150th  St.,  Cleveland,  Ohio 


Editorial  Staff- 


Underground  Systems  Reference  Book,  1957  Edition 
Edison  Electric  Institute   J  


5«} 
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ANNEX  II  -  REFERENCES 


MILITARY  PUBLICATIONS 
NUMBER  (HILPUBS)  . 

NAVMATP-5100  

NAVPERS  16808-8 

NAVPERS  94415  

NAVPERS  94417   . 

TM  11 -372-7 


COMPLETE  TITLE 

Safety  Precautions  For^ Shore  Activities  

Constructing  arid  Ahing  Achievement  Tests  

General  Mathematics  For  Construction  Rating  

Applied  Mathematics  For  Construction  Electricians 

Telephone  Cable  Splicing,  Terminations  and  Cable 
Repair  "  


AUTHOR  (COMMERCIAL  OR 
CIVILIAN  PUBS)  


COMPLETE  TITLE.  PUBLISHING  COMPANY »  EDITION.  DATE 

Cable  Splicing  Handbook  2.  1972.  AT&T  Company — 

First  Aid  Textbook,  Fourth  Edition,  American 

Red  Cross   ;  

The  Rome  Cable  Manual  of  Techn^sal  Information,  t 
2nd  Edition,  1957,  Rome  Cable  Corporation ,  Rome, 
N.  Y.  (Now.  Cyprus  Wire  and  Cable  Company)  

UP  Technical  Manual,  Cyprus  Wire  and  Cable  Company 


\ 
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FOR 
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1.3.3  TERMINATION  SPLICE,  5  KV,  VARNISHED  CAMBRIC  INSULATED-LEAO 
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1.3.7  BRANCH  SPLICE,  15  KV,  VCL,  AMG  #4/0    1.3.7-1 

1.3.8  STRAIGHT  SPLICE,  15  KV.  XLP,  URD- ALUMINUM  '  1-3.8-1 

1.3.9  TERMINATION  (ALL-TAPE),  OUTDOOR  W/RAINSHIELD,  15  KV,  XLP 

INSULATEf),  AWG  #2/0,  3/C  - "  " 

1.3.10  TRIFURCAT ION/TRANSITION  1  WAY-3  WAY,  15  KV,  THREE  1/C  CROSS- 
LINKED  POLYETHLENE,  SHIELDED  TO  A  PAPER  INSULATED-LEAD 

SHEATHED  3/C,  POWEP  CABLE      i.J.w-1 

1.3.11  PULLING-EYE  ATTACHMENT  ON  A  5  KV  RUBBER-LEAD,  1/C  POWER  CABLE    1.3.11-1 

1.3.12  LIVE  END  CAP  ON  A  15  KV,  1/C,  VARNISHED-CAMBRIC  INSULATED-LEAD  ,,101 
COVERED  POWER  CABLE  - l.J.u-i 
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SAFETY  NOTICE 

IASLE 

  > 

1.  Electrical  Power  cable  1s  not  to  be  used  to  support  chain  falls,  lifting  tackle,  or  weights  of  any 
kind.  -  " 

2.  Scaling,  chipping,  and  wire  brushing  shall  not  be  performed  on  power  or  lighting  cable. 

3.  Power  cable  is  not  to  be  used  as  ladder  rungs  for  clipbing. 

4.  Work  on  power,  lighting  or  telephone  circuits  shall  not  be  performed  by  other  than  authorized  and 
qualified  personnel. 

5.  All  electrical  conductors  shall  be  considered  to  be  carrying  current  until  it  has  been  established 
beyond  doubt  that  they  are  dead. 

HANDLING  HOT  SOLDER  AND  COMPOUNDS  * 

"1.    Keep  furnaces  far  enough  from  manhole  openings  that  there  will  be  no  possibility  of  hot  metal  or 
compound  spilling  into  the  manhole. 

2.  Never  place  a  cold  or  wet  ladle  or  other  object  in  molten  solder  or  hot  compound. 

3.  Stand  clear  when  solder  and  compound  are  being  raised  or  lowered.  ^ 

4.  Work  from  above  or  to  one  side  while  soldering. 

5.  Do  not  breathe  fumes  more  than  necessary. 

6.  '  Wear  goggles  when  soldering  large  joints  and  tinning  lugs  and  T  connections. 

7.  Do  not  leave  the  area  of  the  kettle  when  heating  solder  or  compounds. 
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HOW  TO  USE  THIS  INSTRUCTOR'S  GUIDE 


Curricula  Outline  for  this  course  and  the  numbering  »>st«  nrter  i„  ^ich  theltarnlnc 

Curriculum  Outline.  The  outline  of  instruction  ^ue"£^.i5n^!u^ *  student  AcMvity. 
°cSfu^:Hn^^^VnpS1S^r  ^tVT^Tc^^  Printed  across 
the  entire  page  for  the  purpose  of  econon\y._' 

The  t«o-colu»  Lesson  Topic  pages  contain  Infection  that  will  asslsl ;  you ^^^^^thriesson 
the  conduct  of  Instruction  1n  this  course.   Found  therein  1s  the  security  =  *""^^;°?0°  the  1esson 

ment  of  object4ves. 

The  three-colun*  Outline  of  Instruct, on/ Instructor 
that  enhance  the  learning  process. 

The  left-hand  colon*  titled^tline  of  ^^^^•^^n^^l.'t^^ulut!!' 

of  the  lesson  topic. 


v 


\J1 

The  center  column*  titled  "Instructor  Activity"  points  out  the  activities  which  the  instructor  must 
carry  out  during  the  lesson  topic  in  addition  to  oral  discussion  or  lecture.    In  this  .olumn  are  such 
Instructor  activities  as  the  projection  of  specific  transparencies,  films,  slides,  etc.,  the  use  of 
charts,  wall  charts,  models,  mockups;  simulators,  demonstrators,  etc.  and  other  training  aids,  devices, 
materials,  etc.    These  activities  are  keyed  therein  to  guide  you  through  their  use  and  application  as 
invaluable  aids  to  the  teaching/learning  process. 

The  right-hand  column,  titled  "Student  Activity"  points  out  those  student  activities  which  may  not  be 
obvious  to  the  instructor,  but  will  help  the  student  during  the  acquisition  and  application  phases  of 
the  learning  process.    Activity  specified  under  the  "Student  Activities"  column  contributes  directly 
to  his  achievement  of  the  objectives  and  development  of  his  ability  to  do  practical  work.    Items  provid- 
ing guidance  include  keying  the  use  of  the  Student's  Guide,  general  and  specific  directions  for  classroom, 
laboratory,  workshop  time,  notes  emphasizing  observance-of  personne1  and  equipment  safety  precautions 
and  security  procedures  to  be  adhered  to.    Using  this  Instructor's  Guide  ensures  adherence  to  the 
approved  plan  of  instruction  for  this  course  and  alleviates  the  tedious  chore  of  rewriting  material 
already  contained  in  the  outline  of  instruction,  you  merely  have  to  provide  your  own  personalization  to 
the  Instructor's  Guide  in  the  space  provided  and  your  materials  will  be  ready  for  your  professional  job 
of  instruction.  * 
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NAVAL  CONSTRUCTION  TRAINING  CENTER 
GULFPORT.  MISSISSIPPI  39501 


COURSE  TITLE  AND  NUMBER: 


CONSTRUCTION  ELECTRICIANS/ 
CABLE  SPLICING  A-721-0023 


CLASSIFICATION:  Unclassified 
TOPIC  NUMBER  AND  TITLE:    1.1.3    SAFETY  POLICIES 
TIME  ALLOCATION 


Classroom 
Practical 


1  Hour 
0  Hours 


INSTRUCTIONAL  MATERIALS 
1 .    Text :  None 
Reference: 
a. 


2. 


Safety  Precautions  for  Shore  Activities, 
NAVMATP-5100,  January  1973 

First  Aid  Textbook,  Fourth  Edition, 
American  Red  Cross 


3.  Training  Aids: 

a.    General  Safety  Precautions  and  First 
Aid  1.1.3.11  (Locally  prepared) 

4.  Training  Aids  Equipment:  None 

5.  Tools  and  Equipment:  None 

6.  Material :  None 


1.1.3-1 


II 


TERMINAL  OBJECTIVE 

Supported  partially  by  this  lesson  topic: 

#1.1    Upon  completion  of  this  unit,  the  student  will 
have  registered  for  the  course,  received  text 
books,  answered  questions  pertaining  to  key 
points  of  organization,  mission,  and  regulation 
of  Construction  Training  Center  and  the 
Construction  Battalion  Center  as  they  may  apply 
to  him  while  a  student  1n  this  course.    He  will 
also  state  how  to  report  an  accident  or  fire 
and  list  school  safety  practices. 


ENABLING  OBJECTIVE 

f 

Supported  entirely  by  this  lesson  topic: 

#1.1.3   Upon  completion  of  this  topic,  the  student 
will  demonstrate  Ms  ability  to  answer 
specific  oral  or  written  questions  regarding 
key  policies  governing  the  safe  handling  of 
equipment  and  materials,  consideration  for 
personal  safety  (including  avoiding  and 
eliminating  fire  hazards);  methods  of  report- 
ing accidents  and  fires;  and,  duties  and 
responsibilities  of  the  Class  Safety  Petty 

Officer. 
CRITERION  TEST 

The  student  will  answer  specific  oral  or  written 
questions  regarding  key  policies  governing  the  safe 
handling  of  equipment  and  materials,  consideration 


s 


J 


for  personal  safety  (including  avoiding  and 
eliminating  fire  hazards);  methods  of  reporting 
accidents  and  fires;  and,  duties  and  responsi- 
bilities of  the  Class  Safety  Petty  Officer. 
Failure  to  meet  this  objective  is  not  considered 
disqualifying. 

Homework  -  None 


1.1.3-2 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY' 


STUDENT  ACTIVITY 


I".    Introduction  to  the  Lesson 

A.  Establish  contact 

B.  Establish  readiness 

C.  Establish  effect 

D.  Overview^* 


II.  Presentation 

A.    Safety  responsibilities 
1.    Command  officers 


a.  Ensures  all  personnel  are 
instructed  and  drilled  1n 
all  applicable  safety 
precautions  and  procedures 

b.  That  they  are  complied 
with 


Introduce  self  and 'top U 

Direct  student  thinking  along 
desired  line  v 

4 

Show  the  student  the  value  of  the 
subject  matter  to  him 

State  topic:  objective 

Explain  tpe  method(s)  to  be  used 

Topic  Criterion  Exercise 
How? 
When? 

Hand  out  instructional  material 
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JUTlIN^qFINSTRUCTION  INSTRUCTOR  ACTIVITY 

c.  That  safety  precautions,  or 
extracts  therefrom,  are  posted 

,.j      '  -  in  appropriate  places 

d.  He  shall  issue  or  augment  such 
safety" precautions  as  he  deems 
necessary,  notifying  higher 

«  authorities  concerned  when 

appropriate  '  • 

2.  Supervisory  personnel 

a.    Ensure  that  their  subordinates 
are  instructed  in  and  carry 
out  safety  precautions  for 
their  work  and  work  area 

3.  Individuals  *\ 
a.    Responsible  for:  >\ 

(])  Knowing 

(?)  Understanding 

(3)  Observing 

■ 

All  safety  precautions  in  his 
work  and  work  area 

b.    he  is  also  responsible  for  the 
fol lowing ; 

1.1.3-4 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

(1)  Reporting  for  work  rested 
and  emotionally  prepared 
for  the  tasks  at  hand 

(2)  He  shall  use  normal  prudence 
in  all  his  functions,  commen- 
surate with  the  work  at  hand 

(3)  He  shall  report  any  unsafe  1 
conditions,  equipment,  or 

material 

(4)  He  shall  warn  others  who  are 
endangered  by  hazards  or  fail 
to,  observe  safety  precautions 

(5)  He  shall  report  to  his 

supervisor: 

(a)  Any  accident 

(b)  Any  injury 

(cj   Any  evidence  ofimpaired 
health  during  the  work 
day 

(6)  He  shall  wear  or  use  protective 
clothing  and/or  equipment 


ERIC 


(7)    He  shall  report  for  work  suit- 
ably clothed  for  assigned  task: 


1.1.3-5 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


IT 


(a)  Suitable  for  trade 
or  profession 

(b)  Hair  styles  and  beards 

(c)  Safety  shoes  or  foot 
protection  devices 

(d)  Jewelry,  loose  scarfs 
and  ties 

(e)  Individual*',  requiring 
eye  correction,  hear- 
ing aid  or  prosthetic 
devices 

B.    Electrical  shock  and  first  aid 

1.  Why  deaths  due  to  electrical  shock 

a.  Not  observing  safety  precautions 

b.  Carelessness 

c.  115  volts  or  low  voltage 
tiggest  killer 

2.  Conditions  needed  to  cause  shock 

a.  Person  must  be  part  of  a  closed 
circuit  for  current  to  flow 

b.  This  circuit  must  contain  a 
difference  in  potential  or  as 

coranonly  known  -  voltage 


\ 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


3.  Factors  determining  severity  of 
shock 

a.  0.001  ampere  or  1  ma  (one 
thousandth  of  an  ampere)  - 
felt 

b.  0.01  ampere  or  1  ca  (one 
hundredth  of  an  ampere)  - 
loss  of  musclt  control 

c.  0.1  ampere  or  1  da  (one  tenth 
of  an  ampere)  -  if  1  second 
or  more  -  FATAL 

4.  Effect  of  body  resistance 

a.  Thick  skin  -  100,000  ohms  per 
square  centimeter  area 

b.  Thin  skin  -  10,000  ohms  per 
square  centimeter  area 


ohms  per  square  centimeter 
area 

5.    Potential  difference  (voltage) 
a.    30  to  450  volts  most  dangerous 


1.1.3-7 
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OUTLINE  OF  INSTRUCTION 


Instructor  activity 


STUDENT  ACTIVITY 


-J 


b.    SQ%  of  all  fatal  accidents  by 
electricity  caused  by  120 
volts  or  less 

6.    Recognizing  shock  victims 


a.  Shock  occurs  when  blood  circu- 
lation is  disturbed 

b.  Shock  symptoms 


(1)  Skin  -  pale,  cold,  and 
moist 

(2)  Eyes  -  Vacant,  lack  luster 
and  dilated  pupils 

(3)  Breathing  -  shallow  and 
irregular 

(4)  Pulse  weak  and  rapid 


{5}    Muscle  spasms 

7.    Removal  of  victim  from  source  of 
electricity' 

a.    Deenergize  electrical  circuit 


CAUTION:    Take  care  not  to  come  in 


contact  with  source. 


1.1.3-8 


i  r, 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


b.    If  unable  to  deenergize  circuit 
quickly,  pull  victim  off  using 
any  non-conducting  material 

0)  Belt 

(2)  Board 

(3)  Rope 

8.    After  removal  of  victim 

a.  If  still  breathing,  keep  him 
lying  down  and  warm 

b.  Loosen  clothing  to  allow  for 


CAUTION:    tiO  NOT  give  stimulants 

c.    If  any  serious  bleeding,  it 
must  be  checked  prior  to 
administering  further  first 
aid 

d     If  person  is  not  breathing 
administer  artificial 
respiration 

e.    Mouth  to  mouth  resuscitation 
is  the  proper  method  to  use 


free  breathing 


\ 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


f.  .   It  should  be  started  as  soon 

as  possible 

g.  Rate  is  about  12  breaths 
per  minute 

h.  If  victim's  heart  beat  has 
stopped,  apply  closed  chest 
cardiac  massage 

i.  Proper  application  of  cardiac 
massage  '  "  . 

(1 )    Place  subject  on  his 
back  on  a  firm  surface 

{2)'   Kneel  beside  subject  and 
place  one  hand  across  the 
breastbone  with  the  heel 
of  the  hand  resting  on 
the  sternum 

NOTE:    Sternum  (definition)  - 

Chest  breastbone  -  a  compound 
verntral  bone  or  cartilage 
connecting  the  ribs  and 
shoulder'  girdle 

(3)  .  Place  second  hand  on  top 
of  first  with  fingers 
pointing  toward  the  neck 


1.1.3-10 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(4)  Rock  forward  with  arms 
nearly  straight  so  as  to 
transmit  your  body  weight 
through  the  arms 

(5)  Depress  chest  just  enough 
to  establish  a  pulse 

(6)  Repeat  60  to  80  times  per 
minute 

(7)  Precautions: 

(a)  fteure  proper  hand 
position  to  prevent 
internal  injuries 

(b)  Apply  mouth  to  mouth 
resuscitation  while 
massaging  the  heart 

(c)  If  only  one  operator, 
interrupt  massage 
every  30  seconds  to 
apply  resuscitation 
for  3  or  4  cycles 

C.    Safety  precautions  concerning  fires 

1 .  4  Fire  prevention  »•■ 

a.    General  cleanliness  of  entire 

area 

1.1.3-11 
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OUTLINE  OF  INSTRUCTION  ;   INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

*-b.    In  wcrk  area  where  work  with 
Electricity  is  being  done 

•4  .  (1)    Avoid  use  of  flammable 

cleaning  fluids 

(2)  Gasoline,  benzene,  ether, 
^and  similar  flammable 

cleaning  fluids* shall  never 
be  used  on  either  energized 
¥or  deenergized  electrical 
apparatus 

(3)  Alcohul  shall  never  be  used 
for  cleaning  near  electrical 

*•  •  '  equipment 

c .  '    R*»~p  machinery  clean 

(V)    Oil,  grease,  carbon. dust, 
etc .  • 

{2}    Clean  and  inspect  machinery 

d.  Cleaning  fluids  and  open  flames 
(1 }    Avoid  open  flames  ■  - 

(2)  Never  use  in  confined  spaces 

(3)  Oanger  of  explosions  and  . 

fire 

•  '  1.1.3-12 
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OUTLINE  Of  INSTRUCTION  (  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

D.    Fighting  and  reporting  fires 

1.    Procedures  to  follow  in  case  of  fire 

a.  Deenergize  electrical  circuits 
or  equipment 

b.  Give  the  alarm 

c.  Evacuate  the  area 

d.  Call  the  Fire  Department 

(1)    Fire  Department  may  be 
called  first  if  it  is 
more  expeditious  than 
deenergizing  power  control 
circuit 

(2}    Power  circuits  should  be 

deenergized  before  fight-  V,"- 
ing  begins  * 

e.  Control  fire  with  correct  type 
of  firefighting  equipment  until 
fire  department  personnel  arHve 

f.  When  notifying  Fire  Department: 

(1)  Phone:    Ext.  2333 

(2)  Give  building  number  and/or 

— -  — —  '  location  of  fire  -   — * 

1.1.3-13 


OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY 


2.    Classification  of  fires 

a.  Class  A  -  Those  involving  ordinary 

combust fbles  such  as: 

(1)  Wood 

(2)  Cloth 

i 

(3)  Paper*  etc. 

b.  Class  B  -  Those  involving  greases, 

oils,  paints*  other 
f  1  arrrrable  petroleum  pro- 
ducts and  flammable  liquids 
in  general 

c.  Class  C  -  Those  involving  energized 

electrical  equipment 

d.  Class  D  -  Those  involving  combustible 

metals 

E.    Cottstruction  job  safety  t 

I .    Drinking  water 

a.    Fresh  and  pure  drinking  water  at 
every  job  site  * 

Obtained  only  from  approved  sources 

si 

1.1.3-14 


/ 
\ 


OUTLINE  OF  INSTRUCTION    INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 


c.  Use  the  following  dispensing 
methods 

(1)  Stationary  bubbler  with 
guarded  orifice  Installed 
on  approved  water  line 

V 

(2)  Enclosed  water  container 
and  individual  drinking 
cups 

(3}    Portable  sanitary  drinMng 
fountain  which  meets  F.deral 
Specifications 

d.  Drinking  water  items  prohibited 

(1)    Dipping  water  out  by 
individual  cup 

(2}    Individual  canteen 

(3)  Or  other  utensil 

e.  Drinking  water  containers  shall  be 
thoroughly  sterilized  at  least  once 

a  week  or  more  frequently  if  required 

2.    Temporary  toilet  facilities 

~~    a.  "Number  required.    For  every  30 

persons  or  less,  a  privy  &r  closet 
space  shall  be  provided. 

1.1.3-15 
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OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


b. 


c . 


d. 


f . 
n. 


I 


Privacy.    Shall  be  constructed 
to  shield  occupant  from  view 
and  protect  against  weather  and 
falling  objects 

Location.    Located  so  as  not  to 
contaminate  any  domestic  water 
supply  useds^for  drinking  purposes 

Drainage.    So  located  .and  banked 
that  surface  water  cannot  flood 
the  pit 

Trough.    Each  privy  provided  with 
adequate  urinal  trough 

Sewer  connections.  If  available, 
connections  shall  be  made  at  once 

Pit  latrines.    If  no  other  facili- 
ties available,  a  pit  latrine  may 
be  constructed. 

(1)  Shall  contain  fly-tight  box 

(2)  Ccnstructed  over  .a  pit  or 


(3)    Or  other  suitable  containers 
v  here  pits  are  impracticable 


Personal  protection 
a.    Clothing  and  equipment 

(1)  According  £o  type  of  work 

(2)  Chipper' s  goggles 

(3)  Welder's  goggles 

(4)  Welder's  shields 

(5)  Hard  hats 

(6)  Safety  shoes  4 

(7)  Rubber  boots 

(8)  Safety  belts 

(9)  Lifelines 

(10)  Life  nets 

(11)  Life  preservers  or  jackets 

(12)  Respirators 

/  (13)   Other  such  protective 
equipment  or  clothing 

4,   Electric  wiring  and  equipment 

1.1.3-17 

.      .  .  V- 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


a.    Temporary  electrical  wiring 


0) 


Installed  and  maintained 
by  competent  and  qualified 
workmen 


( 


0  \ 


cj    Installed  to  protect  all 
persons  against  injury 


NOTE:    Temporary  and  permanent  electrical 

installations  should  be  in  accordance 
with  the  National  Electrical  Code. 

b.  Grounding  equipment.  Electrical 
equipment  shall  be  grounded  in 
accordance  with  the  National 
Electrical  Code 

c.  Insulation  mats 

(1)    Suitable  insulating  mats  or 
platforms 

(2}    Provides  good  footing  for  operator 
or  persons  in  the  vic'nity  of 
electrical  machines  or  equipment 
having  exposed  live  parts  of  more  - 
than  30  volts 

(3)    Individual  cannot  readily  touch 
such  parts  unless  standing  on 
these  mats  or  platforms 

—   -   -  ---K4.3-4& 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUOEHT  ACTIVITY 


d.    Extension  cords 

(1)  Construction  sites  -  Ground  » 
fault  circuit  interrupters 

are  required  for  all  temporary 
120-volt,  single  phase,  15 
and  20  ampere  receptacle 
outlets. 

(2)  Flexible  cords  and  cables  and 
their  associated  fittings 
shall  be  suitable  for  the 
conditions  of  use  and  location 
and  should  be  of  superior 

quality.  ^ 


(3}   Shall  be  tested  and  inspected 
on  a  regular  basis  and  main- 
tained in  a  safe  condition. 

(4)   Shall  be  kept  dry  and  free 
from  oil  or  grease. 


F.    How  to  prevent  accidents 


Good  wVk  habits 


Housekeeping 


3. 


Safety  equipment 


« 
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Outline  of  instruct un  . 


INSTRUCTOR  ACTIVITY 


|  4.    Safety  pjolicy 

a.    Equipment  and  material 

(1 )  Proper  use 

(2)  Proper  inspections 

(3)  1  Proper  storage 
G.    Reporting  a:cidents 

1.  Report  all  accidents  no  matter 
how  minjcr 

I 

2.  Victim  will  be  sent  to  the 
Dispensjary/Hospital  for  treatment 

3.  Instruitor/supervisor  will  fill 
out  required  accident  forms 

a.  Accidental  Injury/Death^  Report , 
OPNAV  Form  5100/1 

b.  Submit  report  to  Department 
Safety  Supervisor 

_|r  H.    Duties  of  Cl-iss  Safety  Petty  Officer 

*"        1.    Aid  instructor  in  enforcing  safety 

'Jw, rrv  ■  r.i'n  PCi-lcteS   -  ..t.  ....  i 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


2t    A^J  instructor  in  reporting  accidents 


3.  '  Ensure  proper  personnel  protective 
gear  is  worn  by  Individuals  for 
■s  working  conditions  involved  is 

a.  Kardhat 

b.  Ear  plugs 

c.  Gloves 

d.  Safety  shoes 

e.  Eye  protection 
III.  Application: 

A.    Questions  -  (Oral  questions  prepared 
by  the  instructor) 

i 

IV.  Sunmary: 

A.  Safety  responsibilities 

B.  Electrical  shock  and  first  aid 

C.  Safety  precautions  concerning  fires 

D.  Fighting  and  reporting  fires 


Conduct  oral  quiz 


Review  of  important 
subject  matter 

Do  not  introduce  new 
material 

Hold  all  questions  until 
completion  of  stannary 


Si. 


Participate  in^iz  by 
answering  qujesiions 

Give  undivided  attention 


91 
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E.  Construction  job  safety 

F.  How  to  prevent  accidents 

G.  Reporting  accidents 

M.  Duties  of  Class  Safety  Petty  Officer 


Ask  questions  after  com- 
pletion of  summary. 


V.  Test:  None 

Note:    Failure  to  meet  this  topic 
objective  is  not  considered 
disqualifying  * 

VI.  Assignment:  None 


r 
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NAVAL  CONSTRUCTION  TRAINING  CENTER 
GULFPORT,  MISSISSIPPI  39501 

!••*•'  i  ' 


COURSE  TITLE  AND  NUMBER:    CONSTRUCTION  ELECTRICIANS/ 
•    .  CABtE  SPLICING- A-721-0023  ' 

CLASSiFICATION:    Unclassified  * 

TOPIC  NUMBER  AND  TITLE:    1.2.-*    .EAD  SHEATHED  CABLE 

JOINTS 

TIME  ALLOCATION:    Classroom     2  Hours 

Practical    3?  Hours 

INSTRUCTIONAL  MATERIALS: 

1.  Text: 

f  • 

v 

a.  Splicing  Cable  (Outside  Plant)  Standard 
Installation  Practices,  TW  11-372-1 

b.  Splicing  Telephone  Cable,  Setting  Up  Cable, 
TM  11-372-2 

*  , 

c.  Standard  Installation  Practices  Outside 
Plant  Cable  Pressurization,  TM  11-372-5 

'  d.   Telephone  Cable  Splicing:,  Cable  Testing, 
,  TK  11-JJ72-6 

€.   Telephone  Cable  Splicing,  Cable  Termina- 
tions and  Cable  Repair,  IN  11-372-7 

»*  ■'  -s. 

f.   Construction  Electrician  3  &  2,  NAVPERS  ' 
10636-G  ' 


g.  '  Outsia>:  PTant  -  Cable  Testing,  USAF  T.O. 
31W3-10-15,  dated  1  July  1970 

'2-    Reference:    None  *  '  • 

3.    Training  Aids: 

a.  Display  board 

\         (1)   Types  of  Lead  Sheath  Telephone  Cable" 

(2)  Steps  of  the  Straight  Splice 

(3)  Steps  of  the  Bridge  Spl4ce 
(4|  S^eps  of  the  Butt  Splice 

b.  Transparencies 

(1)  Straight  Splice 

(2)  Bridge  SpHce       *  / 

(3)  Butt  Splice 
C.  Film 

(1)  Wire  For  Sound,  W/E  Company 

* 

(2)  Far  Sound,  W/E  Company 


1.2.1-1 
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d.  Serins  and  Definitions,  CE  MCU  1.2.1.11 

e.  ^Telephone  Cable  Identification,  / 

CE  "C"  1.2.1.21 

f.  Straight  S^l ice,- Lead,  CE  "CH  1.2.1.1J 
*g.  .|ridge  Splfce,  Lead,  CE  "0*  1.2. 1.2 J 

Butt  Splice,  Lead,  CE  "C"  1.2.1.3J 
-raining  Aids  Equipment: 

a.  Projector,  Moyie,  16  mm 

b.  Projector,  Overhead 
Tools  and  Equipment: 

a.  Cab)e  Splicer's  Tool/Box, 

b.  Catch  pan  J  - 

c.  Solder  pot1 

d.  Paraffin  pot  y  s 
Material:             ,  , 


a.  Lead  Sheathed  Telephone  Cable,  26  pair, 

19  to  22  AWG  QP'  per  student) 

■'*»       "  1 

b.  '.Lead  Sheared  Telephone  Cable,  26  to' 

51  pair,  19  to  22  AKSJ10'  per  student} 


J- 


CO 


c. 

d. 
e. 
f. 

g. 

h. 

1.  - 
j. 

k4 

l. 

m. 
n. 
o. 

P- 

q. 


Lead  Sheathed  Telephone  Cable>101  pair,  19  to 

2?  AUG     «  .  ,  r 

Sleeve,  cotton,  single  wa11,^M  (16  to  19  AWG) 

Sleeve,  Cotton,  single  wall,  5/8"  (22  AWG) 

Sleeve,  Cotton,  single  wall,  1/8"  (24  AWG) 

Sleeve,  Cotton,  single  wall,  3/32"  (26  AWG) 

Sleeve,  Plastic,  Yellow,  19  AWG  (Bridge) 

Sleeve,  Plastic,  Red,  19  AWG  (Straight) 

Sleeve,  Plastic,  Red*  22  thru. 24  AWG  (Bridge) 

Sleeve,  Plastic,  BlacK,  22  AWG  (Straight) 

Sleeve,  Plastic,;  Gril^n,  24  AWG  (ktraight) 

Sleeve,  Plastic 'filled 


"B"  Connector 


1 


Connector  Scotchlock  or  equivalent  (UY  IS  thru 
26  AWG,  solid) 

Sterine  flux 

Paraffifc 


TERMINAL  OBJECTIVE 


/ 


^Supported  entirely  by  this  lesson  topic" 

#1 .1   Upon  completion-  of  this  unit,  the  student  will, 
be  able  to  splice  telephone  cable  in  the  below 
listed  types  of  cable.   The  type  of  splice  to 
be  trade  in  each  cable  and  the  time  limit 
prescribed  are  as  indicated  by  each  cable. 

1.    Lead  sheathed  telephone  cable  * 

a.  ,  Straight  spftce  -  7.0  hours, 

b.  Butt  sfl ice  -  7.0  hours  ' 

•c.   Bridge  splice  -  7.0  hours 

"  "All  splices  will  be  Constructed  in  accordance 
wvttf  TM  11 -37£-ser1es,  Construction  Electrician 
3  8*2,  NAVPERS  10636-G,  and  Job  Sheets  CE  MC"  * 
i     1.Z3  series;  and  Will  be  required  to  pass  an 
4     audible  test  signal  when  tested  wffch  a  telephone 
test  Set  TS-420lB)/0  or  equivalent  test  set  to 
satisfactorily  complete  this  objective. 


ENABLING  OBJECTIVE 


Supported  entirely  by  this  lesson  topic: 


#1.2.1  'Upon  completion  of  this  topic  the  student 
will  be  able  to  construct  a  straight,  butt 
and  bridge  spTice  fti^a  lead  sheathed  telephone 
cable  utilizing  the  appropriate  tools  and*  • 
materials  1n  accordance  with  TM  11-372-1,  2  ■ 


5.  6,  aftd  7;  and  Construction  Electrician 
3  &  2,  NAVPERS  1&36~G;  ana;  Job  Sheets 
CE  HC"  1.2.1.1J,  1.2.1.2J,  and  1.2.1.3* 
without  deviation.   ATI  splices  will  be 
.required  to  pass  an  audible  test  signal 
when  tested  with  a  telephone  test  set 
TS-420(B)/U  or  equivalent  test  set  to 
satisfactorily  complete  this  objective. 

CRITERION  TEST 

The  student  will  construct  a  straight,  butt,  and 
hrfdge  splice  in  a  lead  sheathed  telephone  cable 
utilizing  the  appropriate  tools  and  materials  in 
accordance  wlth'TM  11-372-1,  2,  5,  6,  and  7T;  and 
Construction  Electrician  3  &  2,  NAYPERSO  063645;- 
and"  Job  Sheets  CE  "C"  ,1.2.1. 1J,  1.2.1.2J,  and 
1.2.1.3J  without  deviation.   All  splices  will  be 
required  to  pass  an  audible  test  signal  when 
tested  with  a  telephone  test  set  TS-420(B)/L  or 
equivalent  test  set  to  satisfactorily  complete  * 
this*  objective.  \  • 

HOMEWORK 

a 

Read  and  study  TH  11-^72-1  *  chapters  1,  2,  and  3 


OUTLINE  OF -INSTRUCTION 


INSTRUCTOR  ffiivm 


STUDENT* 


AGTIVIT* 


U    Introduction  to  Lesson 
A.  Establish  Contact 
:    6.    Establish  geadiness 

'  '-  ••'  •  i  - 

Ac.    Establish  Effect 

♦ 

D. .  Overview 


V 


II.    Presentation:  J  t 

.  »  <*■■ 

*  A.    Types  of  Spfices  to  be  Made  * 


JV.  Strajght 

2y  Bridge  '  ' 

'3.    Butr '.  t 
B,    Applications- of  Telephone  Cable 

u 

m  • 

1.    Voice  circuits 


■  ■  ' .  ■  i 

Introduce  self  and  topic 

Dijrect  student  thinking  along 
desired  line  ■ « 

Show  the  student  the  value  cf  the 
subject  matter  to  him. 

State  topic  objective 

Explain  the  method(s)  to  be  \ 

used.        "  •  ' 

-v..    .  * 

Topic  Criterion  Exercise: 
How? 
When? 


Make  ready  the  T/A(s)  1'jsted 
for  this  lesson/ 


i 


Hand  out  tefct  and  Job  Sheets  for 
this,  lessob.  .  - 


«     *  — : 


- ;    ■  ;  . 

2.    Control  circuits  * 

\  n.  -  > 
*  t    3.    Where*  tfsed  .  p 

0  s 

a.  ;Aeria1 

b.  *  Direct  burial  . .  •  v 

i 

c.  Conduit      *  ; 

(1)   Usually  found  in  larger 
cities  and  other  places** 
that  putting  it  1n  the  r 
*   v air  would  be  hazardous 

.  ] 

"    (2)  Jky  be  run  from  one  s 
*  manhole  to  another 

Terms  and  Definitions  Used  fn  ^  ^$ 
Telephone  Cable*  Splicing     -        <    r  >^ 


C. 


r  • 


!•  Inside  pl'anf  -  Houses  all  the  J 
•     equipment  and  cables  used  1n  a 

telephone  system..  (Also  called 

the  Central  Office.) 

2.  Outside  plant  -  All  other  cables 
*nd  equipment  that  is  located 
outside  the  central  office. 

0>  ■  •  ■ 

3.  t  Core  «•  The  conductors  of  a 
,  telephone  cable. 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDEK* 


4.   Lead  sheath  -  The  lead  revering 
.  the  core 

5 •    Crotch  plug  -  Cdnmon "term  f  c»r    •  • 

A     lead  wedge  or  crotch  piece  . 

t    *      -  • 

*6.    Binder  -  Distinctively  marked  1 
string  found  in  unit-type  cable. 
Used  to  tie  conductor^  of  a  - 
unit  together. * 

7-    Boarding  -  Operation  of  Installing 
numberH  pairs,  quads,  or  con- 
ductors  in  a  test  board.  s 

8.  Boiling  out  -  Operation  of  re- 
ircving  mpisture  by  pouring  mol ten 
paraffin  -over  lead  covered  cable 
and  splicing  materials. 

#  * 

9.  Building  up  the  heatb  -  Act  of 
pouring  molten  solder,  onto  the  she,atfc 
until  it  is  sufficiently,  heated  fof^ 
ropgh  forming  of  &  wiped  sleeve 

% splice  finishing- joint.  « 

10^  Choker  -  Protective  cloth  wrapping 
'  •    installed  at  sheath  ends  bf  splice 
/  opening.    Used  for  butting  of  sheaths*. 

11.    Cold  Joint  w  Wiped'  sleeve  which  appears 
as  though  it "has  been  wiped  with  cold 
solder .    It*  has  a  rough  surface  and  a 
e.  chalky  appearance. 


V 


OUtUNE  OF  INSTRUCTION       ^        *  INSTRUCTOR  ACTIVITY    ;  ,  '    *  jtUDEHT  ACTIVITY 

12-   Dressing  -  Operation  of  founding  •  •    .  • 

*  and  forming  ends  of  lead  lleeve         „  *  * 

-  •  .  by  beating  in  with  cable  dresser. 


.  absorbing  powder)  over  cable  and  splic- 
ing materials. 

14.   Eutectlc  —Name  f&r  condition  of  maximum  • 
fusibility  in  a  mixture. 

Example:   Solder  mixture  of  37%  lead  and 


15.  Flux  -  Substance  used  to  desolve  the 
oxtdes  which  form  on  the  surface  of 
materials  (metals)  to  be  soldered. 
Sterlne  1s  the  flux  copnnly  used  1n 
s pricing  telephone  cables. 

16.  Hillup  *  Operation  to  cause  solder  . 
■  to  term  a  mound  near  the  center  of  « 

split  1ead< sleeve.  - 


'  17;-  Bead  seal  »  A  V-shaped  seam  toade  in  a 
lead  sleeve  to  form  split  lead  sleeve 
solder  joint. 


639  tin  is  100$  eutectlc  because 
this  mixture  may  be  more  easily  . 
melted  than  any  other  solder 
mixture. 


JUTLINE  OF  INSTRUCTlDN 


INStlHJCTOR  ACTIVITY 


STUDENT  ACTIVITY 


■S 


* 


t8.  *  Running  a  seam  -  Operation,  to  solder 
^    *  a  split  lead  sleeve>together.  ~ 

.' 

19.  .  Shim  -  StHp  of  cable  sheath        "  . 

20.  Shiner  -  A  bare  spot  in  a  conductor  • 
"  • '   »\  *  •  • 

NOTE;    It  Is  caused  by  excessive    .  ' 
exposure-  to  moisture  by 
•  lightning  bums  or  excessive  • 
testing.  * 

21.  Tacking  -^Operation  to  use  moltea  lead 
to  temporarily  hold  or  secure  an  object. 

22 •  Tinning-,  Operation  to  initially  coat 
•  with  solder  the. object  to  be  soldered. 
It  is  the  first  step  In  soldering  an  , 
object. 

23.  Tin  runs  out  -  A<*erm  wnich  denotes  a 
'  finished  wiped  sleeve  splice  with 
Improperly  mixed  solder.  *  •. 

P.-  Basic 'Geometric  Patterns.         *  * 

,   I.   General  information 


V 


a.   The  basic  geometric  patterns  are 

tit. 


the  layer  and)  the  uni 


* 


1.2.1-8  .  / 


•  .  .  . .  •  /  . .  .  *  «  * 


-•  i 


in  concenfWc  circles 


1.2.1-9 


-4 


mm  Tut-  <if  TiKTBiirTTflK    '  .  -     '  INSTRUCTOR  ACTIVITY*  -.  '  '.  STUDENT  iCTMTI 

*  c.  "The  number  of  arrangement  of  the  '  - 

1  '         '  r     layers  and/or  the  units  Is"       *  '  -  ,        ,    -  .  >  V 

determined  by  stze  (circuit  count. 
'  «    and' gauge)  of  the  cable. .» 


•  9        '  f  ■ 

d.   It  is  the  number  of  units  or  * 

'    '  layers  and  their  position  *1th  -     ft  -  « 

relation  to  the  central  Office  * 
that  determine  the  count  *h1ch 
1s  the  >as1s  of  conductor  tdentt- 
fleatfpn.  -  , 

.  *  •    2,  ■  La^er   '  V  )    .     .  '  .    "      's  '  . 

a.  When  circuits  (pairs,  quads,  and 

the  I1ke)-are  positioned  to  form  ;  (  -fc 
a  drc4e.      1  /-V  * 

*  •  • 

b.  Lasers  are  of  two'types.  ,    ,    ^  "  , 

<1)  Simple  Layer  -  The i  ^irc^its         -  ••  /' 
are  arranged  1n  concentric 
circles  and  each  concentric 
*  '  \  circle  .1s  one.  circuit       3  . 

•  thick :      •       •  / 

(2)  Color  group  -  A  group  of  -  - 
adjacent  layers  considered 

f      "  •  astfne**  % 

I  '  (a)-  The  circuits  .a*  arranged    V  * 


\ 


s 

OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(b)  Each  concentric  circle 

1s  at  least  two  circuits  , 
thick  w  t 

(c)  The  connectors  of  each 
circuit  are, twisted- 
together  * 

(d)  Adjacent  layers- have 
distinguishing  color  codes 

(e)  Layers  may  overlap 


3.  Unit 

a. 


Second  baVic  geometric  pattern 


«  „ 

b.    The  same  gauge  wire,  and  direction 
of  twist  » 


c.  The  number  of  circuits  and  gafee  of 
f    the  conductors* in  the  cable  determine 

J     the  number  of  units 

d.  In  some  cases  the  unit  may  consist 
of  the  entire  core 

* 

e.  Cr  it  may  consist  of  only  a  section 
of  the'core' 


1.2,1-10 
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jUTLINE  OF  INSTRUCTION  :  iLtRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

f .  Single-unit  cables  have  a 
maximum  of  76  circuits 

g.  Multiple-unit  ca&les  have  a 
minimum  of  101  circuits 

h.  All  units  are  of  two  types, 
uniform  color  units  or 
mixed  color  unit 

■NOTE:    Uniform  color  and  mixed 

color  are  not  furnished  in 
combination  within  the  same 
cable.   There  are  mary  other 
types  of  multiple-unit  cables. 

4.    Uniform  color  unit 

a.    CircuitsSrTtMn  each  unit  have 
insulation  of  two  colors. 

'   •     b.    For  example,  the  Insulation  of  all 

the  pairs  may  be  colored  white-green. 

c.  The  unit  1s  designated  as  a  white- 
green  unit. 

f  * 

d.  The  Insulatior.  of  one  conductor  of 

each  pair  of  the  unit  is  colored 

green,  the  other  is  colored  white.  * 


1.2.1-11 


« 
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OUTLINE  OF  INSTRUCTION  .  t  INSTRUCTOR  ACTIVITY   STUDENT  ACTIVITY 


I 


5.    Mixed  color  unit* 

a.  Circuits  of  each  tf'qlt  have 
three  colors  of  insulation.  * 

b.  Circuits  of  each  unit  are 
arranged  in  layers  which  con- 
tain only  two  colors. 

c.  The  color  of  the  outer  layer  * 
of  the  unit  is  used  as  the 
designating  color. 

d.  For  example,  within  a  given 
unit  of  mixed  color,  paired 
cable,  all  the  pairs  srfewhite  - 
green,  white  -  red,  and  white  - 

^  y       ,  blue. 

e.  White  -  blue  is  the  color  of  the 
outer  layer. 

f.  Thefentire  unit  is  designated 
as  a  white  -  blue  unit. 

E.  Conductor 

1.  Cables  contain  various  quantities  of 
conductors.* 

2.  The  conductor  provides  the  circuit. 

3.  Each  conductor  is  of  a  definite  gauge. 


Vr 


V 
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1.09. 


■■£  

V 

4..  To  provide  various  types  of  circuity  ^? 
.  these  conductors  are, arranged  1n  . 
groups  of  two  conductors ,  fbup  * 
h     conductors,  etc.  * 

1  '         •        -,  "  5 

F.    ihsulati oft  of  Conductors  cf 
t-        Tinnes^or  untinned       ^_    f  ^'\ 

2.  Enameled  insulated  or  lacquered  k 

3.  '  Standard  types  of  insulation 
4        a.    Strip  paper 

b.  Pulp  paper 

c.  Textile 

c 

.V  d.  Plastic 

e.  Rubber 

4.  Paper  insulated  1s  use.d  only  in 

sealed  cable.  / 

5.  Tinning,  enameling  and  lacquering 
are  optional. 

6.  Tinning  and  enameling  increase  the 
insulation  resistance  of  the  conductor. 

\         7.   Lacquering  eliminates  the  necessity,  of 
boiling  out  or  drying  when  splicing. 

*  * 

1.2.1-13 


6.    Basic  Counting  Procedure  1 

1.  -.  Three  considerations  -  i 

■*  V 

a.  Relative  position  of  the 
central  office  and  the  cable 
end 

b.  .  Geometric  pattern  ,l 

c.  Tracer  pairs 

2.  Position  of  cable^and  central  office 

a.  Represent  the  end  of  the  cable  as 
*  the  face  of,  a  clock 

b.  If  the  end  faces  away  from,  the 
central  office,- the  count  is  4tade 
in  a  counter-clockwise  direction. 

c.  If  the  end  faces  toward  the  central 
office, 'the  count  is  in  a  elodcwise 
direction. 


NOTE:  .  If  the  cable  terminates  in  two  central  J 
offices,  for  example,  as  in  the  case 
of  Interoffice  trunk  cable,  one  of  the 
central  offices  is  selected  as  the 
reference  office  in  determining  the 
direction  of  the  count. 


! 
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OUTtIHE  OF-  INSTRUCTION   INSTRUCTOR  ACTIVITY   STUDE8T  ACTIVITY 

*  *  1 

.      -     3.    Geometric  pattern  * 


a.  Once  the  pattern  has  been 
established  the  count  theoretically 
beplns  at  the  center  of  the\ore  / 
a proceeds  to  the  sheath  j&  a      .  v, 
clOTfcwise  or  counter-clockwise 
direction* 

b.  If  a  layer  contains  units  of  com- 
posite gauge.  4 


\ 

(1)  The  large  gauge  units  receive 
..the  low  .count  of  the  layer. 

*  «  " 

(2)  The  small  gauge  units  receive 
the  high  count  of  the  Tayej.  . 

f  *  *****  '  4 

4.    Tracer  pairs 

a.    Always  receives  the  highest  count 
of  the  layer  or  unit. 

i>.    Located  in  the  core.  * 

c.  r  Contains  distinctively  colored* 
•*  \  circuits.  - 

,  » 

(1)   Knowrras  tracer 

^(2)   Known- as  marker's 

d.  The  tracers  are  used  to  provide 
talking  circuits  or  spare  circuits. 


s 


T.f.&! 


e.   The  markers  are  use?' to  establish  A* 
counts  1n  unit-type  cables.'  •  - 


•  H.    Composite  Cable 


1 .    Part  of  the  conductor's  are  of  two  or 


3.    By  gauge  composite  Abies  may  be 
divided  into  two  basic  complements. 

a.  ■  One  complement -contains,  thte 
'  circuits  of  one  gauge. , 

b.  The  other  complement  contains  the 
circuits  of  the  other  gauge. 


JU'.LINE  OF  INSTRUCTION         .        4   INSTRUCTOR  ACTIVITY^    STUDENT  ACTIVITY  :» 


more  other  gauges.  *  / 

2.    Conductors  of  each  circuit  are  fcf        ,       #  ■ ..  " 

the  same  gauge.        •  * 


4.    Composite  cables  are  furois-hed  with 

various  complements  arranged  in  layers,. 
»    units,  and  layers  of  units.  '    '  *   *        .  \  ) 


.  5.    kArge  gauge  complement  Hs  u^ajlly  >, 

Totaled  near  or  at  the  center  of  the  *  1        •  * 

core.  '  ■       »  .  *  , 

SmaTl  gauge  complement  is  usually   *■  '  ... 

located  away  from  center  of  fehe  core.  .  ; 

I.    Straight  Splice,  Lead  .  ^  -A    •  ,         -  •  •     •  •. 
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OUTLINE  OF  INSTRUCTION    '   INSTRUCTOR  ACTIVITY  [     STUDENT  ACTIVITY 

t-  * 
1.    Preparipg  *The  Lead  Sleeve 

a.   Cut  sleev^  ends  squarely  v 


h.  •  Bevel  edges  of  both  ends  I 

c.  Cle*an  two  areas,  one  at  each 
end  of  the- sleeve.   This  area 
'will  be  wide  enough  to  extend 

C     under  the  cable  pasters  to 
each  end  of  the  sleeve. 

d.  Coat  cleaned  areas  with 
t.  '      .  sterine 

e.  Beat  down  one  end  until  1t  will 
just  fit  over  the  cable  and  slip 
It  out  of  the  way 

2.    PrepaHps  The  Lead  Sheath  Cable 

«        a.  t Avoid  severe  bending  * 

b.   AVlow  for  proper  overl aping  of 
cable  ends 

c%  Establish  the  center!  1ne  of 
the  splice 

^  * 

'  (1)   Minlnlkn  of  3'  overlap- 

1  1  (2)   Center  line  should  be  set  up  so 

\  that  1t  will  xbe  1n  the  center  of 

the  complete' splice. 


r 
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V 


..;-■> 

miHE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


d.   SpHce-openinq  length  depends 
upon  three  (3)  factors.  .  •  "« 

*  $ 

'  (1)    Si?e.  of  cable 

(2)  Gauge  of  cable  conductors 

(3)  Length  of  spl  ice, opening,  ts 
always  three  inches  less  than 
the  length  of  tjje  lead  sleeve 

*  * 

"e.    Rins  the  cabl^e  - 


■  V 

per  paster  '« 


Apply  paper  pa! 

(1}    1/2"  overlapped  on  ring 

(2) "  Apply  two  layers 

Clean  sheath  4"  froto  paper,  pas -\ 
ter  back  up  the  cable/   Apply  • 
two  layers  of  paper  pasters  at 
the  end  of  this  area. 

Tin  the  cable  between  the,  paper 
pasters. 

NOTE:    Be  careful  not  to  burn  '  „ 
*    through  the  sheath. 


STUDENT  ACTIVITY 


4 
4 


Show  students .how'  to  use  t 
the  -knife  and  ringing  pliers. 

V 


.5 


A 


ERIC 


li.l- 


18 


115»  . 


V 

V  * 

X:  % 


\ 


K  * 


'         »  ........  ^.  -lf**JE 
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OUTLINE      INSTRUCTION     V*         '  INSTRUCTOR  Au^IVITV   STUDENT  ACTIVITY 

**  * 


.1     Remove  the  lead  shei-th.  (4Nmove 


the  sheath  *n  .such  4  manner  as  to.  ^  . 
leave  a  bell,  at  tjhe  butt  of  the  V 
cable.)  -i  • 

j 

j.   Rotate  the  cable  core  as  necessary 
JL61  aline  th$  uiHts  or  blndewk, 

k.   Butting  theVattle,  using  onefcpf  Use  C/B  to  show  different 

the  three  methods : .   .j.         *  methods  Jf  necessary.  \ 


d  .         *    '       (1)  *  Tucking  method 


(2)  Wrapping  met hp6.  -  *'  ^} 
(3>  Cotton-sleeviitg  method  {  , 

1.  Remove  *no1sture  by  boitfng  "out,  the 
pairs  wUh  paraffin  or  Impregnated 
watf.^  .  „  »*Jr 

CAUTION?  Stress  sa^ty  at  this  point  rf 

because  of  the  danger  of  the 
"   ,  mixture  catching  on  fire*. 


A 


V 


(1)  Paraffin  is  heated  betritfi  ^«  * 
375°F  and  390°F  (380°F  ideal}.  v 
191°C.  (19r  degrees  Celsius) 

«  * 

(2)  Ii^regnated  wax  is  heated  to 
250°F.   (120  degrees  Celsius) 
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OUTLINE  OF  INSTRUCTION  - .  ;  INSTRUCTOR  ACTIVITY 

*  ;  '  m.   After  belling  but  the  cable, 
i      %  position  the  conductors  so**hat 

the  back  pairs  can  be  spliced 
first. 

f  v      *  . 

h  n.   Testing  and  Bording  of  pairs 

(1)   When  ^numbered  splice  1s 

required        ;  .  * 

>     (2)    Delete  when  random  splice 

•is  made". 

?'  * 

o.    Joining  the  conductors 

(1)  Place  the  sleeves  as  * 
;  indicated.    Twist  the  wires 

of  each  pair  toge'ther  after 
placement  is  completed. 

(2)  Grasp  1  pair  of  wires  in  ' 
cable  A  between  the  thumb  and  • 
forefinger  of  the  secdnd  hand. 
Grasp  another  pair  of  wires 
(cable  B)  between  the  thumb  * 

•*    and.  forefinger  of  th#  first   t ' 
hand . 

(3)  Bring  bo_th  pairs  together  for 
splicing  allowing  enough- slack 
to  insure  a  symmetrical  Tayup 
of  completed  splice.. 
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*  (4)   Give  both  pairs  a  1/2-turo 
M    twist  to  break  the  insulation. 

(5)  Grasp  both  pairs  in  the  first 
hand*,  slide  the  first  hand  along 
both  pairs  until  the  j>ropef  tail 
length  is*  reached  an*  cut  both 
pairs  with  the  splicer's  scissors. 
Observe  that  the  tail  is  required  * 
for  24-gauge^wire.   A  slightly 
longer  tail  is  required  for  heavier  . 
wire.    .  - 

(6)  Use  the  second  and  third  fingers  of 
the  second  hand  to  hold  both  pairs 
against  the  palm  of  the  second  hand; 
grasp  the  wires  just  above  the*  twist 
and  remove  the  insulation.   If  the 
insulation  will  not  remove  easily, 
place  the  wires  between  the  thumb 
and  the  back  edge  of  the  spoicer's 
scissors.   Then  pull  the  insulation 
from  the  conductors.  . 

(7)  While  removing  the  insulation  from 
<>    the  wires  with  one  hand,  separate 

the  wires  of  the  other  pair  as 
Illustrated  in  JS  1.2.1. 1J. 

(8)  Slide  the  first  hand  under  pair  l/ 
-of  cable  A  and  allow. pair  1  to  rest 

••   on  the  first  hand.  Grasp  pair  1  of  . 
cable  B  with  the  first  hand  and 


•strip  the  insulation  from  the  wires 
„:      pith  the  second  hand.   With  the  firs* 
hand,  grasp  the  "ring**  wire.  Push 
the  "tip"  wire  to  -the  side  with  the 
free  fingers  of  the  first  hind. 

i  * 

(9)   Grasp  the*" ring"  of  cable  B  with  the 
second  hand;  draw  the  wires  together 
and  give  them  a  1/2-turn  twist;      '  . 
Include  about  1/4-inch  insulation  of 
both  wires  in  the  twist.   This  wi\1 
prevent  unfurl tng. 

(10)    Gf         »  wires  between  the  thumb  and 
fore,  ,nger  of  the  first  hand  and  roll 
'one  wire  overythe  other.    Grasp  tte 
tails  of  botlf wires  between  the  tfiimb 
and  forefinger  of  the  second  hafod  and 
bend  the  tails  perpendicular  to  the  • 
section  of  wires  in  the  first  hand. 
Hold  tightly  the  section  of,  wire  in  the 
'  first  hand.,  Twist  the  first  hand  T 
section  by'cranklng  with  a  wrist 
movement  of  the  second  Rand,  allowing 
both  wires  to  turn  loosely  between  the 
thumb  and  forefinger  of  the  second  hand. 
Continue  cranking, until  a  pigtail 
(twisted  section)  of  1/2*  tp  l-jfnch 
length  is  formed.  • 

(a)   Continue  cranking  unjll  the  pigtail' 
is  forced  behind  the  thumb  and 

1/2.1*2 
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OUTLINE  OF  INSTRUCTION  „  INSTRUCTOR^ACTIVITY5'         .  SfUPENT  ACTIVITY 


-     ,  -  •  forefinger  of  the,  first  hand.  .  .„  ■  •  „ 

After  "a  little  practice*  .you  °  ,  - 

can.  make  the  pigtail  by  form- 
ing several  twists  with  the 
wires  held  loose!/ it*  the  '  • 

Y  second  hand.   The,  finished  ,  . 

pigtail  should  bp  loosely, 
.      '  twisted  at  the  neck  end*  . 
tightly  twisted  at  the* free 
end.   Neck  looseness  reduces 
the  possibility  of  breakage, 
' '  '      and  free-end  tightness  pro- 
vides* good  electrical  contact. 

^b)-  Crank  19-  and  16-gauge  wires  to  t 
form  a  pigtail  with. a. .definite 
change  from  looseness  to  , 
v  tightness. 

/         ,    (c)  .  Hold  both  wires  especially  tight 
,    "  at  ill  times  between' the  thuafc 

&  and  forefinger  of  the  first 

hand  when  cranking.  26-gajuge  to 
22-  or  24-oauge  wires  and  when 

cranking  24^gauge  to  19-pauge  x 
wires,   if  this  procedure  1s  ^ 
1  not  followed,  a  spiral 1ng  of . 

f  the  smaller  around  Up  larger  '? 

,     wire  (not  a*tjWlst1no  together  / 
of  the  two  wires*  will  result. 

'         (11)  Grasp  the  sleeve  w*tH*he  thumb  and 
•  V  •  forefinger  of  the" first  hand.  ' tend     v  •  * 


-  i 
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OUTLINE  Of  INSTRUCT ION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(12) 


(13) 

i 


the  pigtail  to"  an  angle  of  approx- 
imately 45  degrees  with  the  scissors 
1n  $he  second  hand.  -  Determine  the 
overall  length  of  the  pigtail  and 
determine  the 'length  of  the  tightly 
twisted,  end  of  the  pigtail.  The 
overall  length  should  vary  from 
approximately  1  3/8  Inches  for  24- 
or;  26-gauge  conductors  to  approx- 
imately 1  3/4  Inches  for  16-  or,  v 
19-gauge  conductors.   The  length 
of  the  tightly  twisted  end  should 
vary  from  approximately. 3/8  inch  • 
for  24-  or  26-gauge  conductors  to 
approximately  1/2  inch  for  16-  or 
19-gauge  conductors.    Complete  the 
joint  by  cutting  the  pigtail  to 
the  required  length  with  the  scissors* « 
held  in  the  second  hand. 

Slip  the  sleeve  over  the  pigtail  with 
the  first  Hand  and  reach  for  the 
"tip"  wire  with  the  second  hand.  Now 
repeat  the  operations  in  steps  1 
through  12  until  all  the  conductors 
have  been  joined. 

Be  sure  the  pigtails  you  make  are  good. 
Notice  the  length  of  the  tight,  turns 
and  the  loose  turns*,  observe  the  square- 
cut  ends  and  the  overall  length  and 
straightness  of "the  pigtail.   All  of 
these  factors  are  important. 


/ 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACT 


OUT! IKE  OF  INSTRUCTION 


p. 
q. 

\ 


4)    Arrange  the  joints  in  rows  to  ensure 
a  proper  splice  buildup.    The  number 
of  rows  is  directly" proportional  to 
^he.  splice  opening  length. 

(a)   Allow  approximately  one-fourth 
inch  between  adjacent  rows. 


(b)  Do  not  allow  the  sleeves  of  one 
row  to  overlap  those  of  another. 

(c)  Arrange  the  number  of  sleeves 

in  each  row  to  provide  a  uniform 
size  for  the  entire  length  of 
the  completed  splice. 

* 

(d)  .  Locate  the  end  rows  the  same 

distance  from  each  end  of  the 
splice  opening 

After  completion  of  the  pair  splicing 
boil  out  the  splice  again. 

Wrapping  the  splice  with  muslin 

(1)  Start  at  the  center  and  wrap  the 

.  splice  with  two  half-lapped  layers 
of  dry  muslin  t?pe  finishing  off 
at  the  center  of  the  splice. 

(2)  Secure  the  end  of  4 he  muslin  with  a 
slip  knot. 


ERIC 
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OUTLINE  OF  INSTRUCTION  s  INSTRUCTOR  ACTIVITY   STUDENT  ACTIVITY 

r.    Siva  the  splice  a  final  boiling  out  with  . 

paraffin.  '  \ 

3.  Position  the  Sle#e  Over  the  Splice 

^* 

a..  'Clean  and  ste^ine  both  the  sheath  ,  - 
*       and  sleeve  *. 

"  .  b.    Position  the  sleeve  over  the  splice  . 

*   opening  ■ 

c.    Beat  the  sleeve  ends  tightly  a-  v  , 

round  the  sheath 

ii 

s 

4.  Paper  Pasters  .  9 

a.  Lirit  the  width  of  the  joint  by 

placing  paper^pasters  around  the  cable  *  - 

and  sleeve.  1 

b.  Recomnend  that  you  use  two  layers 
of  paper  pasters  on  the  splice 

5.  Placement  of  the  Catch  Pan  j 

a     Secure  cat.-!:  pan  below  joint 

b.    Blace  a  dry  paper  (newspaper.) 
in  the  bojttom  of  the  "pan.  This 

aids  in  returning  the  ccld  solder  •  . 

to  the  heating  pot.  - 

-  '*  1.2.1-26  ** 
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.OUTLINE  OF  INSTRUCTION  :  INSTRUCTOR  ACTIVITY     ,   STUDENT  ACTIVITY 

6.    Procedure  for  Wiping  the  £leeve.-  ,  .. 

'  *      *       a.    Flace  the  wiping  cfoth  fn  a 

conyeniert  location  because 
^time  is  of  the  utmost  import- 
ance when  the  wiping  begins.  . 

b.    Hold  the  catcti  cloth  slightly 

below  the  joint.  ' 

,c.    Pour  one  ladle  of  solder  slowly 
over  the  sheath  and  sleeve, 
movtng  the  ladle  in  a  circular 
motion  at  all  times. 

d*.    Build  up  the  heat  in  the  sleeve  * 
.    and  sheath. 

e.  Raise  catch  cloth  so  the  side  * 
edges  touch  the  pasters.,  maintain- 
ing the  center  of  the  cloth  in  ♦ 

the  shape  of  a  cup  or  pocket. 

f.  Continue  pouring  the -solder,  dis- 
tributing it  overvthe  top  and 
sides  of  the  joint; 

•  :\ 

g.  Insupe  unfform  distribution  of 
solder  over  the  joint. 

h.  When  the  solder  gets  mushy  bring 
it  .up  to  the  top  of  the  splice. 
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ntmiNE  OF  INSTRUCTION   INSTRUCTOR  ACTIVITY 

1.    Insure  that  the  joint  is  well 
heated.    DO  NOT  OVER  HEAT. 

j.    Form  and  pack  the  joint 

k.   Make  the  final  three  wipes 

7.    Testing  the  Splice 

a.  Performs  pressure  test 

\ 

b.  Remove  about  18"  of  the  sheath 
from  each  end  of  the  splice 
for  testing  purposes. 

c.  Test  with  a  T5-420/U,  Telephone 
Test  Set  or  equivalent  (76C)  for 
tone  of  each  conductor. 

J.   Bridge  Splice,  Lead 

1.    Prepare  the  lead  sleeve 

CUt  sleeve  ends 'squarely 

Bevel  edges  of  both  ends 

Clean  two  areas  at  each  eno1 
of  sleeve^ 

Coat  cleaned  areas  with  sterine 

1.2.1-28 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


T 

e.    Beat  down  one  end  until  1t  fits 
over  the  cable 

t 

2.    Preparing  the  lead  sheath  cable 

a.  Avoid  severe  bending 

b.  Allow  for  proper  overl aping  of 
cable  ends 

c.  Establish  center  line 

d.  Ring  £he  cable 
Apply  paper  pasters 
Clean  sheath 


STUDENT  ACTIVITY 


e. 
f. 

9- 


Tin  the  cable  between  the  paper 
pasters 


h.  Remove  the  lead  sheath 

1.  Rotate  the  cable  core,  as  needed^ 

j.  Butting  the  cable 

k.  Remove  moisture  by  boiling  out 

1.    Position  the  conductors  so  that  the 
back  pairs  can  be  spliced  first. 


1.2.1-29 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


m.   Testing  and  Wording  of  pairs 
as  required 

n.    Joining  the  conductors 

o.   -Boil  out  splice 

p.  'Wrapping  the  splice  with  muslin 

q.    dive  the  splice  a  final  boiling 
out  with  paraffin 

3.  Position  the  sleeve  over  the  splice 

a.  Pre-clean  and  sterine  both  the 
sheath  and  the  sleeve  as  needed 

b.  Position  the  sleeve  over  the 
*    splice  opening 

c.  Beat  the  sleeve  ends  tightly 
around  the  sheath 

4.  Paper  pasters 

a.  Limit. the  width  of  the  joint  by 
placing  paper  pasters  around  the 
cable  and  sleeve 

b.  Reconvene!  that  you  use  two  layers 
of  pa-per  pasters  on  the  splice 


V 
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OUTLINE  OF  INSTRUCTION    ■    *   INSTRUCTOR  ACTIVITY  '      STUDENT  ACTIVITY 

5.    Macement  of  the  catch  pan 

a.    Secure  catch  pan  below  joint 

b'.    Place  a  dry  paper  (newspaper)  in  . 
the  bottom  of  thjr^n  ,  ' 

Procedure  for  wiping  the  sleeve 

a.  .Place  an  18*  x  1/2"  piece  of 
cotton  tape  in  i;he  bridge  end  «" 

b.  Place  the  wiping  cloth  in  a 
convenient  location  because 
time  is  of  the  utmost  importance 
when  the  wiping  begins 

c.  Hold  tne  catch  cloth  slightly 
below  the  joint 

d.  Pour  one  ladle  of  solder  slowly 
over  the  sheath  and  sleeve,  moving 
the  ladle  in  a  circular  motion  at 
all  times 

%  e.    Build  up  the  heat  1n  the  sleeve 

•   and  sheath  t 

.  #  •  « 

i  n 

f.   Raise  the  catch  cloth  so  the  side 
edges  touch  the  pasters,  maintain- 
ing the  center  of  the  cloth  in  the 
shape  of  a  cup  or  pocket 

1.2.1-31 
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OUTLINE  OF  INSTRUCTION   INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY  Y 

g.  Continue  pouring  the  solder,  dis- 
tributing it  over  the  top  and 
sides  of  the  joint 

h.  Insure  uniform  distribution  of 
solder  over  the  joint 

.  i.    V.'hen  the  solder  gets  mushy  bring 
it  up  to  the  top  of  the  splice 

j.    Insure  that  the  joint  is  well 
heated.    DO  NOT  OVER  HEAT 

k.    Form  and  pack  the  joint 

1.    Make  the  final  three  wipes 

m.    Wipe  out  the  crotch  area  of  the 
bridge  splice  with  the  1/2"  cotton 
tape 

7.    Testing  the  splice 

a.  Perform  pressure  test 

b.  Remove  about  18"  of  the  sheath 
from  the  ends  of  the  splice  for 
testing  purposes 

c.  Test  with  a  TS-420/U,  Telephone 
t    Test  Set  or  equivalent  (76C)  for 

tone  of  each  conductor,  ■ 


^TLINE  OF  INSTRUCTION-  INSTRUCTOR  ACTIVIT 


K>'-  Butt  Splice,  Lead 

1.   Prepare  the  lead  sleeve 


6.%  ^ 


di*  f  Cut  sleeve  ends  squarely  - 

'  *  ' .  t'.^&evel  ediges*of  both  ends 

*  -c.    Clean  two  areas,  at  each  end 
of  sleeve  ~\ 

d.  -  Coat  cleaned  areas  with  ^ 
-  sttprine 

e.  Beat  down  end  until  it  fits 
over -the  chQker 

Preparing  the  lead  sheath  cable 

a.   Aveid  severe  bending 

bi  Allow  for  proper*  overlaping 
of  cable  ends 

c.  Establish  center  line 

d.  Ring  the  cable 

e.  Apply  paper  pasters 

f.  Clean  sheath 

g.  Tin  the  cable  between  the  paper 
pasters 
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h.  Remove  the  lead  sheath 

i.  Rotate  the,  cable  core 

j.    Butting  the  cable,*     ,  ■       ,  : 

t 

m  * 

k.    Remove  moisture  by  foiling  out  v 

1.    Pcsit+on  the  conductors  so  ' 
that  the  back  pairs  can  be  • 
spliced  first  .       «  '  *  ' 

m.    Testing  and  Bording  of  pairs 

n.    Joining  the  condudtors      ]  -  * 

o.    Boil  out  splice  '*•  •  , 

p.    Wrapping  Jhe  splice  with  muslin 

'«  .. 
q.   Give  the  splice  a  final  boiling 
out  with  paraffin 

■  *' 

3.    Position  the  sleeve  over  the  splice 

a.  tfe-elean  and  stearine  bo{h  the  ,  H 
sheath /and  the  sleeve  as  needed  v  * 

b.  PosHfion  the  sleeve  over  "the* 

splice  ope#ing  •  "  ,  * 

« 

c.  Beat  the  sleeve  ends  tightly  * 
around  the  sheath 


1.2.1-34" 
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OUTLINE  OF  INSTRUCTION   INSTRUCTOR  ACTIVITY   STUDENT  ACTIVITY 

4.   Paper  pasters 


a.    Limit  the  width  of  the  joint 
by  placing  paper  pasters  around 
the  cable  and  sleeve 

* 

>b.    Recoimend  that  you  use  two  layers 
^   of  paper  pasters  on  the  splice 

5.  .Placement  of  the  catch  pan 

♦  '•  • 

a.  Secure  catch  pan  below  joint 

•  « 

b.  Place  a  dry  paper  "(newspaper)  in 
the  bottom  of  the  pan 

6.  Procedure  for  wiping  the  sleeve 

•  a.    Place  an  18MS  1/2"  piece  of 
cotton  tape  in  the  butt  splice 

'b.    Place  the  wiping  cloth  in  a  con- 
venient location  because  time 
js  of  the  utmost  importance  when 
^        the  wiping  begins 

,  c. ;  Hold  the  catch  cloth  slightly  ( 
below  the  joint 

d.   Pour  one  ladle  of  solder  slowly  % 
over  the  sheath  and  sleeve,  moving 
the  ladle  in  a  circular  $»£Jon  at 
all  times  S 
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OUTLINE  OF  INSTRUCTION   j     INSTRUCTOR  ACTIVITY       -  STUbENT  ACTIVITY 


0 


e.  Build  up  the  heat  in  the  sleeve  , 
,    and  sheath 

f.  .Raise  the  catch  cloth  so  the  side 
edges  touch  the  pastfers,  maintaining 
the  center  of  the  cloth  in  the  shape  . 
of  a  cup  or  pocket 

g.  Continue  pouring*  the  solder,  distributing 
it  over  the  top  and  sides  -of  -the  joint 

h.  Insure  uniform  distribution  of  solder 
over  the  joint 

* 

i.  When  the  solder  gets  mushy  bring*  it 
up  to  the  top  of  the  splice 

j.    Insure  that  the  joint  is  well  heated.  * 
DO  NOT  OVER  HEAT 

k.    Form  and  pack  the. joint 

1.    Make  the  final  three  wipes 

rc.    Wipe  out  the  crotch  area  of  the  butt  .  % 
splice  with  the  1/2 M  cotton  tape  " 

7.    Testing  the  splice 

a.  Perform  pressure  test  .... 

b. "    Renove  about  18"  of  the  sheath  from  •  ; 

the. ends      the  splice  for  testing  .  -  • 

purposejs  •*'.*■.,.' 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY  \  STUDENT  ACTIVITY 


:  c.    Test  with  a  TS-420/U,  Telephone  Test 

Set  or  equivalent  (76C)  for  tone  of 
each  conductor 

r 

III.  application: 

A.  Questions  -  (Oral  questions  prepared  by  the 
instructor) 

B.  ^Practical  Application  Period 

1.  Make  a  straigh*  splice  in  accordance 
with  Job  Sheet  1.2.1.1J 

2.  Make  a  Bridge  Splice  in  accordance 
with  Job  Sheet  1.2.1.2J  * 

3.  Kake  A  Butt  Splice  in  accordance 
with  Job  Sheet  1.2. 1.3 J 


IV.  'Sujunar^: 

A.    Types  of  Splices  to  be  Hade 
ft;   Applications  of  Telephone  Cable 


Conduct  ojral  quiz 


Inform  students  this 
segment  will  be  taught 
in  the  shop. area 


Hand  out  splicing  t^ls 
and  material^  as  re- 
quired for  each  splice 

Supervise  and  assist  as 
necessary 

Stress  safety  factors 

As  students  complete 
each  splice,  test  it 

Review  of  important  . 
subject  matter 

Do  not  Introduce  new 
material 


Participate  1n  quiz  by 
answering  questions 

Student  w1l?  follow 
instructions  1n  Job 
Sheets  listed  for  each 

splice 


Give  undivided  attention 


\  - 


1.2.1-37 


13 


00 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


C.  Terms  and  Definitions  Used  In 
Telephone  Cable  Splicing 

D.  Basic  Geometric  Patterns 

E.  Conductor 

F.  Insulation  of  Conductors 

G.  Basic  Counting  Procedure 

H.  Composite  Cable 

I.  Straight  Splice,  Lf-ad 
J.  Bridge  Splice,  Lead 
K.  butt  Splice,  Lead 

V.  Test: 

A.  Make  a  Straight  Sptfice  in 
accordance  with  Job  Sheet 
1.2.1. U 

B.  Make  a  Bridge  Splice  in  accord- 
ance with  Job  Sheet  1.2. 1.2 J 

C.  Make  a  Butt  Splice  in  accord- 
ance with  Job  Sheet  1.2.1.3J 


STUDENT  ACTIVITY 


Have  students  hold  all  questions 
until  completion  of  summary 


Hand  out  splicing  tools  and 
materials  as  required  for  each 
splice 

Stress  safety  factors 

Inform  students  they  will  be  per- 
forming without  instructor 
assistance 

Grade  student  on  Go/No  Go  basis 
as  he  completes  each  splice 


t 


Ask  questions  after  com- 
pletion of  sumnary 

Student  will  demonstrate 
knowledge  by  making  a 
straight,  bridge,  and 

butt' splice 


Position  each  completed 
splice  on  test  frame 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


« 


VI.  Assignment: 

AA.    Read  and  Study  'TM  11-372-1: 

1.  Practice  -  page  2*110  thru-* 
'    2-121,  par  2-213  thru- 2-260 

2.  Terms  -  page  1-20  thru  1-22 

3.  Patterns  -  page  1-2  tJ^ru  l-13r» 
par  1-14-  thru  1-48 


Ask  qral  questions  on  reading  ' 
assignment 


V 
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Sheath  Preparation  -  page- 2-45 
thru  2-50,  par  2-91  thru  • 

2-  110    '  . 

Boiling  Out  -  page  3-9* thru  *' 

3-  12,  par  3-33. thru  £-45 


6.    Cotton  Sleeves  -  page  3-12 
v  thru  3-13,  par  3-45  thru,  3-49 

1.    Splicing^CTwist)  Wires  -  page 
3-52  thru  3-59^'par  32106  thru 
3-118  • 

6.    triad  Sleeves  -  page  2-103  thru 
2-llO^par.  2-187  thru,  2-112 

9.   Tagging  -  page  2-135  thru  2-138, 
par  2-302  thru  2-310 


v. 


Participate  by  answering 
oral  questions 

) 


Y 
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OUTLINE  OF  INSTRUCTION   INSTRUCTOR  ACTIVITY  .     STUDENT  ACTIVITY 

TO.    Preparatory  Splicing  -page  3-1  thru 
3-8,  par  3-1  *hru  3-3 

11.    Conductor  Arrangement  -  page  3-71  s  '., 

',     thru  3-73,  par  3-1.46  thru  3-153, 

8..  'Read  and  study  T.O.  31W3-10-15: 

1.    Conductor  Identification  -  page 
3-6  thru  3-9,  par  3-31  thru  3-41 
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NAVAL  CONSTRUCTION  TRAINING  CENTER 
GULFPORT,  MISSISSIPPI  -39501 


COURSE  TITLE  AND  NUMBER:    CONSTRUCTION  ELECTRICIANS/ 
CABLE  SPLICING  A-721-0C23 

CLASSIFICATION:  Unclassified 

TOPIC  NUMBER  AND  TITLE:    1.2.2    PLASTIC  SHEATH EQ 
CABLE  JOINTS 

TIME  ALLOCATION:    Classroom     7  Hours 

Practical   29  Hours 

INSTRUCTIONAL  MATERIALS: 

1.  Text: 

*    a.    Splicing  Cable  (Outside  Plant)  Standard 
Installation  Practices,  TW  11-372-1 

b.  Splicing  Telephone  Cable,  Setting  Up  Cable, 
TW  11-372-2 

c.  Standard  Installation  Practices  Outside 
Plant  Cable  Pressurization,  TM  11-372-5 

d.  Telephone  Cable  Splicing:   Cable  Testing, 
TM  11 -372-6 

e.  Outside  Plant  -  Cable  Testing*  USAF  T.O. 
31W3-10-15,  dated  1  July  1970 

f.  Construction  Electrician  3  &  2, 
NAVPERS  10636-G 
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2.  Reference: 


3. 


a.    Telephone  Cable  Splicing,  Terminations  and 
Cable  Repair,  TM  11-372-7 


b.    Cable  Splicing  Handbook  2,  1972,  AT&T 
Training  Aids: 

a.  Display  board 

(1)  Types  of  Plastic  Sheathed  Telephone  Cafcl 

(2)  1AT  Ready  Access  Kit 

(3)  IB!  Ready  Access  Kit 

b.  Color  Codes,  1.2.2.11 

c.  Straight  Splice,  Plastfc.  1 .2.2.1 J 

d.  Bridge  Splice,  Plastic,  1.2.2.2J 

e.  Butt  Splice,  Plastic,  1.2.2.3J 

4.  Training  Aids  Equipment:  None 

5.  Tools  and  Equipment 
a.   Cable  splicer's  tool  box 
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.    Material :  \ 
a.    1A1  Ready  Access  Kit  \ 
t.    1B1  Ready  Access  Kit-  'k  \ 

c.  "B"  connectors  19  to  26  AUG  \ 

d.  Scotch! cck  Connectors  \ 

(1)  UY  19  to  26  AWG 

(2)  UR  19  to  26  AWG 

(3)  UG  19  to  26  AWG 

e.  Pic!.-A-Bon  Splice  Connector 

f.  RF  (Reenterable  Filled) 
Closure,  Scotch  3925 

TERMINAL  OBJECTIVE 

Supported  entirely  by  this  .lesson  topic: 

-1.2    I'pon  completion  of  this  unit  the  student 
will  be  ableto  splice  telephone  cable 
in  the  below  listed  types  of  cable,  The 
'type  of  splice  to  be  made  in  each  cable 
and  "the  time  limit  prescribed  are  as 
indicated  by  each  cable. 

1.    Plastic  sheathed  telephone  cable 

a.    Straight  splice  -  4,0  hours 


b.  Butt  splice  -  4.0  hours 

c.  Bridge  splice  -  4.0  hours 

All  splices  will  be  constructed  in  accordance 
with  TM  11-372-1  through  8  and  Job  Sheet  CE 
"C"  1.2J  series,  and  will  be  required  to  pass 
an  audible  test  signal  when  tested  with  a  tele- 
phone test  set  TS-420(B)/U  or  equivalent  test 
set  to  satisfactorily  complete  this  objective  ' 


ENABLING  OBJECTIVE 

r 

Supported  entirely  by  this  lesson  topic: 

#1 .2.2   Upon  completion  of  this  topic  the  student  ..ill 

be  able  to  construct  a  straight,  butt,  and  bridge 
splice  in  a  plastic  sheathed  telephone  cable 
utilizing  the  proper  tools  and  materials  in  accord 
ance  with  TM  11-372-1,  2,  5,  and  6;  and  Job  ShettS 
CE  "C"  1.2.2.1J,  1.2.2.2J,  and  1 .2.2. 3 J -without 
deviation.    All  splices  will  be  required  to  pass 
an  audible  test  signal  when  tested  with  a  tele- 
phone test  set  TS-42G(B)/U  or  equivalent  test 
set  to  satisfactorily  complete  this  objective. 

CRITERION  TEST 

The  student  will  construct  a  straight,  butt,  and  bridge 
splice  in  a  plastic  sheathed  telephone  cable  utilizing 
the  proper  tools  and  materials  1n  accordance  with  TM 
11-372-1,  2,  5,  and  6;  and  Job  Sheets  CE  "C"  1.2.2.1J, 
1.2.2.2J,  and  1.2.2.3J  without  deviation.   All  splices 
will  be  required  to  pass  an  audible  test  signal  when 
tested  with  a  telephone  test  set  TS-420(B)/u  or  equivalent 
test  set  to  satisfactorily  complete  this  objective. 


HOMEWORK:    Read  and  study  TM  11-372-1,  chapters  2  and  3 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


I.    Introduction  to  Lesson 
A.    Establish  Contact 
E.  'Establish  Readiness 

C.  Establish  Effect 

t 

D.  Overview 


II..  Presentation: 

A.    Types  of  Plastic  Sheathed  Telephone 
Cables 

1.    Cables  are  formed  with  various 
types  of  protective  covering 
known  as  sheath  or  sheath 
protection.   Basically  this 
protection  is  of  five  types. 

a.  Plastic 

b.  Lead 


Introduce  self  and  topic 

Direct  student  thinking 
along  desired  line 

Show  the  student  the  value  of  the 
subject  matter  to  him 

State  topic  objective 

Explain  the  method(s)  to  be  used 

Topic  Criterion  Exercise; 
How? 
When? 

Make  ready  the  T/A(s)  listed  for 
this  lesson 

Hand  out  text  and  Job  Sheets  for 
this  lesson 
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OUtLlME'OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


d.  .  Tape  armor 

e.  Wire  armor 

Physical  make-up  of  the-  cables 
and  disposition  of  their  sheaths 
for  splicing. 

~~~~~  *. 

a..  ALPETH  (PE-22)  (Aluminum, 
Polyethylene) 

(1)  .  Plastic  insulated  conductors, 

plastic  core  wrapper,  aluminum 
jacket  applied  longitudinally 
with  overlap  and  an  outer  Pe 
sheath. 

(2)  It  is  used  aerially  and  for 
short  runs  in  conduit  or  duct. 

bf.    ALPETH  (PE-23)  (Polyethylene,  Aluminum 
or  Copper,  Polyethylene) 

(1)  Plastic  insulated  conductors, 
plastic  core  wrapper,  Pe 
innersheath,  a  longitudinally 
applied  copper  *Heath  with 

-    overlap,  Pe  outer  sheath, 

(2)  It  is  used  for  direct  burial 
.    *     installations  (PAP-aluminum 

Sheath  instead  of  copper). 


STU0ENT  ACTIVITY 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR 'ACTIVITY 

 —  r— 


STUDENT  ACTIVITY 


c 


STALPETH  (Steel,  Aluminum,  Polyethylene) 

(1)  Uses. paper  insulated  conductors, 
plastic  or  paper  case  wrappers, 
and  aluminum. sheath  applied 
longitudinally  with  overlap, 

,  tinned  steel  with  soldered 
longitudinal  seam,  a  flooding 
compound  and  an  outer  sheath 
of  Pe. 

(2)  It  is  used  in  Underground  and 
aerial  installations. 

OS  STALPETH  (Double  Sheathed  Steel, 
Aluminum,  Polyethylene  and  Flooding 
Compound) 

(1)  Paper  Insulated  conductors,  plastic 
or  paper  core  wrapper,  an  inner 
sheath  of  Pe,  an  aluminum  sheath 
applied  longitudinally  with  overlap, 

■  tinned  steel  with  soldered  longitu- 
dinal seam,  a  flooding  compound 
and  an  outer  jacket  of  Pe. 

(2)  It  1s  used  in  buried  installations 
but  may  be  used  aerially  and 
underground  where  situation  warrants. 
(PASP  1s  another  descriptive 
abbreviation  for  this  cable.) 
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OUTLINE  OF  INSTRUCTION   -INSTRUCTOR  ACTIVITY 

e.  Jute  Protected  Cable 

0  5    Consists  of  two  layers  of  asphalt 
impregnated  paper  and  one  or  two 
layers  of  jute. 

f.  Regular  Tape  Armor  Cable 

(1)  Consists  of  two  types. 

(a)  The  main  cable 

(b)  Luuipment  stuo  cable 

(2)  The  type  used  in  main  cable  is' 
formed  with  protection  consisting 
of  one  or  more  inner  layers  of 
asphalt-impregnated  sheath  wrapping 
paper,  as  outer  layer  of  jute,  one 
or  two  layers  of  steel  or  aluminum 
tape,  an  intermediate  layer  of 
asphalt  impregnated  sheath  wrapping 
paper,  and  an  outer  layer  of  jute 
or  thermoplastic. 

(3)  The  type  used  in  the  equipment 

stub  cable  is  formed  with  protection 
consisting  of  a  layer  of  plastic, 
two  layers  of  steel  tape,  and  an 
outer  layer  of  jute. 

Q.    Wire  armored  cable  (Single  and  Double  wire) 

1.2.2-6 
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CUTLIHE  OF  INSTRUCTION  ,   INSTRUCTOR  ACTIVITY   STUDENT  ACTIVITY 

{))    Single-wire  armor  cable  consists 
of  a  bedding  of  jute  or  plastic, 
a  layer  of  steel  wires,  and 
sometir.es  an  outer  layer  of  jute 

' (2)    Double-wire  armor  cable  has  an  . 
additional  layer  of  steel  wire 
and  jute 

5.    O  lcr  Code  For  Plastic  Insulated  Cable  Pairs 
1     Textile  insulated  color  code 

I 

a.  Made  up  of  20  pair  to  each  binder  group 

b.  Each  pair  may  be  distinguished  from  all 
other  pairs  in  the  binder  group 

2.    Even-count  (5x5  count). 

a.  Used  on  plastic-insulated  conductor  cable 

b.  25  pairs  in  a  binder  group  using  10  colors, 
which  consists  of  5  ring  and  5  tip  colors 

(1 )    5  ring  colors; 

(a)  Blue 

(b)  Orange 

(c)  Green 

1.2,2-7 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 

T"1  T  ■  


STUDENT.  ACTIVITY 


SI 
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(d)  Brown 

(e)  Slate 
(2)    5  tip  colors: 

(a)  White 

(b)  Red 

(c)  Black 

(d)  Yellow 

(e)  Violet 

c.    fic  duplication  of  pair  colors  in 
binder  group 

How  to  find  and  identify  a  particular 
pair  when  only  pair  number  is  known 

a.    Example:    Pair  921,  find  the  binder 
number,  binder  color,  the  pair  number 
in  the  binder. 


First 'divide  921  by  25 
Divisor 


36 

  75 

•171 

•  150 


Quotient 
pividend 


2T  Remainder 
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OUTLINE  OF  INSTRUCTION  ,-    /  v'       INSTRUCTOR  ACTIVITY  STUDEWT  ACTIVITY 

:        ~     :  /    '     '■  ? 

r  br.»The  remainder^  is  21,  the  pair  number  *      }  ^ 

in  the  binder  group.    The  quotient 
shows  that^Jhe  binder  colors  have 
.been  ^one  through  36  times. 

c.  /Take  the  quotient  36  and  add  one  (1) 
,   /    to  it.    Then  divide  by  the  number 

L  »■ 

Example:  36 
+1 

Then  div\de  by  24 
1 

24  /57" 
24 

r  T3  *  The  color  of  the 

binder  where  to 
find'  pair  921  in. 

d.  Binder  Number  is  37 

e.  Binder  Color  is  13  (Black-Green) 

f.  Pair  Number  in  binder  37  is  21_ 
4.  Spiracode 

a.    Positive  Identification  of  pairs 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT*ACTIVITY 


.  b.    Simple  code  using  the  10  colors 
of  the  even-count4  code 

c.    Each  conductor  has  two  colors 

(1)  Tip  conductor  has  a  Spiral 
of  the  ring  color  in  it  • 

(2)  Ring  conductor  has  a  spiral 
of  the  tip  color  In  it 

C.  Uses  of  Plastic  Telephone  Cable 

1 ,  Even-count  cable  is  used  in  under- 
ground and  aerial  installations 

2.  Spiracode  is  used  mainly 
indoors 

D.  Splice  Closures  and  Locations 

1.    Many  different  types  in  use  today 

a.  1A1  and  TBI  Ready-Access  kit 
used  during  this  course  of 
instruction 

b.  Reenterable  cable  closures  wilt 
be  used  also 

2-    Description  of  types  1A1  and  1B1 
Ready-Access  kits 


✓ 


s 


1.2.2-10 


( 


OF. INSTRUCTION  „  INSTRUCTOR  ACTIVITY 

a.  Cover  -  Molded  neoprene  rubber 
■<hich  forms  a  flexible  closure 

t)und  the  body  of  the  splice. 
It  forms  a  weather-resistant 
cover  when  fitted  around  the 
nipples  and  base  assembly. 

b.  Nipples  -  Found  at  each  end, 
single  or  double-coned  shaped, 
which  form  weather- resistant 
cable  entrance  holes  at  each 
end  of  the  kit. 

c.  Base  -  Consists  of  a  molded 
neoprene  strip  fastened  between 
metal  strips  and  has  24  numbered 
entry  points  for  drop  wires. 

(1)    At  each  end  of  the  base,  double 
sheath  clamps  are  provided  for 
f         fastening  the  closure  to  the 
cable.    The  tie  rod  holds  the 
sheath  champs  in  position. 

(?)    Cables  are  fastened  in.these  . 
sheath  elamps  by  means  of  an 
inner  clamp  or  adapter  assembly. 
The  adapter  assembly  consists  of 
an  inner  clamp,  two  spacers  and 
a  length  of  lead  lashing  wire. 
The  lashing  wire  holds  the  spacers 
in  place  until  the  sheath  clamps 
grip  them. 
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OUTLINE  Of  INSTRUCTION  I    J    INSTRUCTOR  ACTIVITY   '  STUDENT  ACTIVITY 

(3)  Each  end  of  the  closure  is  fastened, 
to  the  suspension  strand  by  a 

.suspension  bracket  and  strand  lug.  < 
»v  These  serve  as  the  electrical  bond 

between  the  closure,  the  cable  .  . . 

sheath,  and  the  strand. 

V  ■ 

(4)  ''Lengths  of  sealing  tape  are 

included  for  making  drip  collars. 

3.    The  closure  should  be  positioned  to  provide 
the  best  arrangement  for  the  entering  cables. 
'  .  Do  not  place  the  closure  any  nearer  to  the 

suspension  bolt  than  18  inches.    The  1A1 
:        and  1B1  closures  are  used:  '  .  , 

a.  At  the  junction  of  underground  and 

aerial  PIC  cables  "  ,t  . 

b.  At  an  aerial  branch  location 

,     E.   .Sheath  Preparation  ■' 

1.  Place  the  cables  in  the  fina*!  position  and  *  ♦ 
use  temporary  ties  to  hold  in  place'. 

2.  Place  paper  tape  collars  on  the  sheath  to 
mark  the  1ocation<of  the  closure.    Ttfis    . , 
should  be  21  3/4"  between  the  outside 

'    .  ,    measurements  of* the  collars  of  tape.  *  *  , 


NOTE:    Use  l/2,!  tape  only.    The  tape  goes 
on  the  inside  .of  the  marks. 


( 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITT 

3.  Mark  the  sheath  inside  the  collars  2  3/8"  " 

4.  Ring  the  sheath  at  these  marks,  scoring 
completely  around  and  half-way  through 
the  polyethylene. 

5.  Cut  the  polyethylene  along  the  length 
of  the  cable  up  to  the  scored  rings. 

t         6.    Peel  off  the  polyethylene,  tearing  off 
around  the  ring  In  the  direction  of  the 
overlap  of  the  underlying  metal. 

7.  Nick  the  metal  sheath  at  the  rings  and 
peel  it  cff. 

< 

8.  Form  1  3/4"  long  tabs  at  each  end  of 

the  sheath  opening,  stopping  short  of  • 
the  paper  tape  marker  by  about  1/2". 

NOTE:    Do  not  damage  the  core  wrapper. 

9.  Make  an  additional  cut  to  enlarge  the 
side  opening  facing  the  workman  to 
1/8"  from  the  inner  clan?.  ' 

* 

10.  '  Place  a  temporary  bond  across  the 
sheath  opening. 

11-    Carefully  bend  the  tabs  away  from  the  core. 

0 

NpTE;    Do  not  bend  the  tabs  sharply,  since 
the  aluminum  may  tear  at  the  base 


ERJC 
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OUTLINE  OF  INSTRUCTION 


,    .  .t 

INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


of  the  tabs.    Also,  remove  all 

projecting  slivers  of  metal  to  v 

prevent  puncturing  of  the  .core 

wrapper. 

12.  On  cables  over  0.6"  in  diameter,  form 
-    a  collar  around  the  core  wrap. 

13.  Slide  the  collar  under  the  tabs  as  far 
,    in  as  it  will  go. 

14.  On  cab.les  less  than  0.6"  in  diameter,  * 
wrap  the  collar  with  five  turns  of 

•    D  vinyl  tape. 

15.  Select  inner  clamps  (and  adapter 
assemblies,  if  used)  on  the  basis  of 
cable  diameter. 

16.  Slide  the  inner  clamp  over  the  end 
of  the  cable  core. 

NOTE:    If  the  cable  is  not  cut 

spread  %he  clamp  apart  before 
placing  it  over  the  core;  then 
close  the  clamp. 

17.  Work  the  clamps  back  under  the  tabs 

*      until  the  measurement  of  16  3/4"  between 
them  is  obtained. 
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OUTLINE  QF, INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


F.    Installing  The  Base  Assembly 


1.  After  preparing  the  sheath  opening, 
center  the'base  assembly  on  the 
sheath  opening  with  the  clamp  brackets 
behind  the  cable.    Use  houseline  ties 
to  support  the  base  assembly  and  the 
through  cable  from  the  strand. 

NOTE:  Do  not  use  adapter  assemblies  on 
cables  of  the  following  sizes  if 
the  cables  are  provided  with  the 
inner  clamps  listed  below: 

Closure     Cable  Size         Inner  Clamp 

1A1  0  to  1.0  in.  P16E198 

1B1  1.6  to  2.2  in.  P16E199 

2.  Clamp  cable  ends  in,  the  above  range  of 
sizes  directly  between  the  sheath  clamp 
and  the  clamp  bracket. 

3.  Use  adapter  assemblies  for  <  bles  of  the 
following  sizes: 

Closure      Cable  Size  Inner  Clamp   Adapter  Assembly 


L  1A1 
1B1 


0  to  1.0  in. 
1.0  to  1.5  in. 


P16E198 
P16E200 


138B 
138A 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


4.    Fasten  the  two  spacers  of  the  adapter 
assembly :over  the  inner  sheath  cjamp 
with  lead  lashing  wire.    Use  three 
turns  of  lashing  wire  and  terminate. 

Fasten  the  adapter  assembly  between  the  • 
sheath  clamp  and  the  bracket.    Make  sure 
that  both  the  upper  and  lower  sheath  * 
clamps  and  the  tie  rod  are  in  position 
before  tightening  either  ciamp. 

v.    Insert  the  middle  bolt  in  the  P16E808, 
bracket  and  place  the  bracket  over  the 
clamp  ends  at  the  middle  of  the  assembly. 
Tighten  each  of , the  three  bolts  a  few 
turns  at  a  time,  starting  with  the 
middle  holts.    Make  sure  that  the  adapter 
assembly  is  seated  in  the  grooves  of  the 
sheath  clamps. 

fICTE:    Electrical  continuity  between  the 
cable  sheath  and  the  closure 
depends  on  good  contact  between 
the  folded  ears  of  the  inner  sheath 
clamp  and  the  adapter  and  sheath 
clamp  assembly. 

V,    Remove  the  temporary  bonding  across  the 
sheath  openinc 

8.    Form  drip  collars  of  sealing  tape  on  the 
cable  sheath  at  each  end  close  to  the 
sheath  clamp  bracket. 
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OUTLINE  OF  INSTRUCTION 

9.    Place  two  turns  of  D  vinyl,  tape  over 
each  drip  collar  to  prevent  Nhe 
cover  froir,  adhering  to  the  sealing 
tape. 

10    When  a  1B1  Vlosure  is  used  on  a  cable 
that  is  less  than  1  inch  in  dfaiqeter. 
build  up  9  cone-shaped  collar,  to  seal 
off  space  between  the  cable  ami  the  < 
terminal  nipple.  ,  , 

G.  £cre  Preparation  And  Joining  Polythylene- 
lnsulated  Conductors. 

1.    Even-count  polyethylene-4nsulated 

conductor  cables  are  fully  color  coded, 
-  with  Tiairs* arranged  in  25-pa1r  binder 
groups.    After  opening  ..the  cable,  mark 
each  binder  group  Individually .to  keep 
the  pairs  permanently  associated.  Do 
this  by  using  short  lengths  of  paired 
polyethylene-insulated  conductors  of 
the  same  color  combination  as  the  binder, 
or  by  using  colored  plastic  rings. 

"     Tie  off  the  ends  of  each  binder  group  so 
the  pairs  wlH  not  unravel. 

3    n 'may  be  necessary  to- rotate  the  core 
to  allow  alignment,  of  binders  as  close- 
as  possible. 


STUDENT  ACTIVITY 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


4.  Splice  the  pol ethylene- insulated 

.  conductor  (PIC)  cable  pairs  color 
to  color  unless  otherwise  specified. 

5.  After  all  the  binders  have  been 
marked,  carefully  bend  them  back  " 

out  of  the  way.  f 

f 

\  6.    Start  at  the  lower  back  side  by 

taking  the  binder  from  the  left  side  and 
bring  it  over  to  the  right  side  and  tie  . 
it  off.    Then  lay  it  back  to  the  right 
and  cut  the  endts  off  about  1/4"  from 
the  inner  jacket. 

7.  Splice  the  first  12  pair,,  then  cut  the 
remaining  pairs  off  1/4"  back  of  the 
base  of  the  first  12  pair. 

8.  The  next  binder  is  taken  from  the  left 
to  the  right  side  and  tied  with  the 
corresponding  binder  group.    It  is  then 
layed  iack  to  the  left  and  cut  1/4"  from 
the  inner  jacket,  then  spliced  in  the 
same  manner  as  before.    Stagger  the. binder 
group  as  before. 


9.    The  binders  are  staggered  so  that  the 
splice  takes  on  an  even  appearance. 

10.    Various  types  of  compression  connectors 
used. 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

a.  "B" ,  "UR" ,  and  "UY"  are  used  on  - 
straight,  butt,  and  bridge  splices. 

b.  'UG"  connector  is  for  a  bridge 
splice  only. 

c.  Pick-A-Bon  splice  connector  ? 
H.    Fitting  the  Cover. 

1.  The  nipples  used  at  the  ends  of  the 
cover  are  grooved,  with  the  diameters 
of  the  grooves  marked  on  it. 

2.  Select  the  proper  grooved  nipple 

for  each  cable  and  cut  off  the  outside 
portions  of  the  tapered  ends. 

3.  Fit  the  nipples  around  the  cables  at 
each  end,  then  slide  the  nipples  over 
the  suspension  bracket  until  the  pro- 
jection on  the  side  of  the  bracket  / 
clears  them. 

■> 

4.  Fasten  the  strand  lug  to  the  suspension 
bracket  at  each  end  then  fasten  the 
strand  Vjg  to  the  strand.    Remove  the 
house! int  ties. 

5.  Starting  from  the  rear,  work  the  cover 
between  the  strand  and  the  sheath  clamp. 

6.  The  sides  ht\6  bottom  of  the  cover  are 
grooved  tr  match  the  grooves  in' the 
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OUTUIHE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


7. 


nipples  and  the  base  strip.    Work  all 
cover  edges  so  that  all  grooves  are 
firmly  seated.    Then  clip  in  place  , 
with  the  bottom  and  end  clip^. 

Plug  unused  cable  openings  in  the 
nipples  with  the  P16E508  plug  for  the 
1A1  closure  and  the  P16E518  plug  for 
the  1C1.  closure. 


fi.    Tape  all  nipples  to  the  entering 
cu.Mes  with  two  half-lapped  turns 
of  C  vinyl  tape. 

9.    In  removing  the  cover,  unfasten  the 
bettor  and  end.  clips.    It  is  not 
necessary  to  remove  the  nipples. 

I.    Sheath  Preparation,  Bridge. 

1.  The  bridge  cable  is  prepared  the  same 
as  the  main  cable.    The  only  change 
is  when  sn.cll  cables  are  used- it 

•tecemes  necessary  to  use  an  adapter 
so  as  to  maintain  the  continuity 
between  all  cables. 

2.  Be  sure  that  you  mark  the  cables 
properly  sc  that  the  inclosure  will 
fit. 

4,    Core  Preparation  and  Joining  Polyethylene 

Insulated  Conductors,  Bridge. 
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OUTLINE  Of  INSTRUCTION  <  INSTRUCTOR  ACTIVITY  ,  STUDENT  ACTIVITY 

Rotate  the  cable  core  if  necessary 

When  making  a  bridge  splice  in 
existing  irain  cable  or  during  a 
new  installation  the  fold  back 
method  will  be  used. 

Pair  preparation  is  the  same  for  the 
fridge  splice  as  it  was  for  the 
straight  splice  with  one  exception; 
the  type  of  connector  that  is  used 
is  different. 

a.  For  new  construction  use  SCOTCHLOCK 
"UfT  or  "6"  connectors.  • 

b.  For  existinc  cables  use  the 
SCOTCHLOCK  r,UG,! 

The  cover  is  put  on  the  splice  in  the 
same  manner  as  before. 

* 

K.    Installing  the  End  Seal  Kit 

1.  Cut  the  remaining  cable  pairs  as  they 
will  not  be  used  at  this  time. 

2.  Cut  the  individual  conductors  at 
random  lengths  to  reduce  the  possibility 
of  shorts  or  crosses.    These  random 
ends  should  not  be  more  than  1"  from 
cable  end. 


1. 
2. 


\ 


} 


) 


jUTLINE  of  instruction 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


0 


3.    When  the  cable  ends  are  fully  prepared, 
secure  the  cup  into  desired  position 
for  potting.    Mix  the/  "UNIPAK"  Brand 
Container  of  "SCOTCHCAST"  Resin  No,  17 
per  instructions  on  the  guard  bag. 


Chip  off  corner  of  "UNIPAK"  Container 
and  pour  resin  into  the  cup  until 
approximately  1/2  full. 

5.  Insert  cable  conductors  down  in  the 
plastic  cup  and  top  off  with  remaining 
resin  if  needed. 

6.  Allow  to  remain  undisturbed  until  the 
assembly  can  be  clamped. 

7.  After  the  kit  has  set  it  is  time  to 
close  the  inclosure  as  in  the  straight 
and  bridce  splice. 

8.  Test  the  splice  with  a  Telephone  Test 
Set  TS-420(B)/L  or  equivalent. 

L.    Butt  Splice/  Uing  the  1A1  Ready  Access  Kit 

1.  The  cable  is  prepared  the  same  as  the 
bridge  splice,  except  that  the  cable 
core  is  rot  cut  at  this  time. 

2.  After  the  cables  are  in  place,  install 
•    the  terminal  block  with  6  pair  on  it. 
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OUTLINE  OF  INSTRUCTION     INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 


3.    Use  the  "UG"  connector  to  connect 

the  6  pair. 

Put  cover  on  splice  as  in  bridge 

and  straight  splices,. 

£.    Test  the  splice  with  a  Telephone 
Test  Set  TS-420(b)/l  or  equivalent 

f'.    Reenterable  Buried  Cable  Closures 

1 .  Scotch  R.  F.  Closure 
a.    Three  sizes 

(1)  3S24 

(2)  3925 

(3)  3926 

2.  Cable  preparation  for  3925 

a.  Do  not  nick  or  cut  underlying 
layers  during  the  following 
operations. 

b.  Scuff  200  nm  (8")  of  sheath 
at  sheath  cutback  point 

c.  Wrap  tape  over  scuffed  area 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


d 
e 


Note:    This  tape  keeps  cable 
filler  off  sheath  until  closure 
ends  are  in  place. 

Ensure  proper  opening  is  maintained 

Splice  opening  will  depend  on  the 
cable  size. 

(1)  3  to  12  pair  -  150  mm  (6") 

(2)  IS  to  50  pair  -  250  mm  (10") 

(3)  72  to  100  pair  -  400  nw  (16") 

i 

tarkjthe  cable  19  mm  (3/4")  from 
the  scuff  toward  the  end  of  the 
ca'.ile  and  remove  all  the  outer 
sheath  and  shielding  down  to  the 
core.  \ 

Remove  another  19  nir  (3/4")  of 

the  outer  sheath  leaving  the  shielding 

intact. 

Note:    This  shielding  will  be  used 
in  grounding  cable. 


h.  Train  cables  into  proper  place  and 
install  scotchlock  4461  shield 
connector. 

i.  It  may  be  necessary  to  take  up  slack 
in  cable  if  the  main  run  is  not  cut. 
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OUTLINE  OF  INSTRUCT I pN 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


V 

V. 


Remove  tape  from  scuffed  area  on 
cable  sheath. 

Trim  closure  ends  to  fit  si ightly 
Icose  on  cable  sheath,  allowing 
for  moisture  buildup 

1.    Cut  closure  bodies  at  cutoff  point: 

(1)  3  to  12  pair  -  150  mm  (6")  - 
Cutoff  point  A. 

(2)  18  to-  50  pair  -  250  mm  (10")  - 
Cutoff  point  B. 

(3)  75  to  100  pair  -  400  mm  (16")  : 
No  cutoff  point. 

m.    Snap  body  top  onto  end  tops.  Hold 
this  assembly  against  cable  and 
mark  4  locations  where  closure 
ends  meet  cable.  , 

n.    Wrap  sufficient  mastic  at  marked 
locations  to  seal  closure  ends 
when  attached.    Wrap  and  press 
mastic  around  bridge  or  service 
wire  spliced  cable. 

o.    Position  closure  so  ends  line  up 
,  over  .mastic  rings  and  attach  end 
tops  to  end  bottoms 


\ 
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OUTLINE  OF" INSTRUCTION  INSTRUCTOR  ACTIVITY 


Note:    Tongue  and  groove  sections  must 
a    be  snapped  together  for  proper 
attachment. 

p.'  Wrap  scotch  &8T  tape  over  mastic  on 
outside  edoe  of  ends. 


yq.    Remove  body  top  from  ends  and  attach  x  * 
hose  clamps.  . 

CAUTION:    Do  not  move  .ends  during 
this  operation. 

r.    Wrap  scotch  88T  tape  over  mastic 
on  inside  edge. 

No.te:    Wrapping  of  tops  in  steps*  p.  and 
r.  assures  proper  seal  of  4401 
compound.  , 

s.    VA<  Unipak  4401  Encapsulating  Compound 
per  instruction  on  ban,    Pour  into  \ 
each  fill  p&rjt  until  ends  are  filled^ 

3.    Splicing  the  conductors  using  only  ^x 
filled  connectors. 

a.    Splice  wired  with  75  mm  (3*J  pigtails 
so  that  the  splice  can  be  tied  in  a 
round  shape  to  cut  down  on  splice 
diameter . 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY  ;    STUDENT  ACTIVITY 

Note:    When  the  main  cable  must  be 
cut  it  is  very  important  that 
you  plan  your  splice  before 
'    working  on  it. 

4.    Closure  installation 

a.  Cut  off  the  tip  of  a  4422  cartridge 
nozzle  about  3  ran  {1/8")  from  the 
end  and  puncture  inner  seal  in 
nozzle. 

b.  Insert  4422  cartridge  into 
"Scotchcast"  4470  Injection  Gun. 

c.  Insert  nozzle  intc  wire  bundle  and 
inject  more  alpng  splice  bundle 
and  uniformly  fill  core. 

d.  Insert  nozzle  around  s*hield  connectors 
and*  inject  4422  packing  underneath, 
along  side,  and  on  top  connectors  to 
eliminate  voids. 

e.  Use  spatula  to  work  4422  packing  into 
and  around  wire  pairs  and  connectors 
to  eliminate  voids. 

Note:    Gloves  are  provided  to  keep  hands 
clean  during  packing  and  splicing 

bundle  wrapping. 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

f .    Continue  injecting  and  working 
4422  into  splice  until  it  1s 
completely  filled  and  covered. 


positive  locking  ever  each  hook. 


g.  To  hold  the  4422  packing  1n  the 
splice  in  a  compact  bundle,  wrap 
45  inr  (1  3/4")  wide  Fiberglass 
Tape  firmly  around  shield  con- 
nectors and  entire  splice.  No 
overlap  of  tape  is  necessary. 

h.  Smooth  out  4422  packing  with 
spatula  after  wrapping  fiber- 
glass tape. 

Closure  body  attachn»ent 

a.  Remove  hose  clamps 

\ 

b.  Fasten  body  bottom  onto  ends 

C;    Fasten  body  top  to  body  bottom 
making  sure  tongue  and  groove 
sides  mate  properly. 

d.  Place  hose  clamps  around  both  < 
ends  of  closure  body  and  tighten. 

They  will  be  in  the  same  place  as 

before  only  the  body  will  be  ip  \ 
place  at  this  time. 

\ 

e.  Press  all  latches  IN  to  assure  \ 
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OUTLIKE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


6.    Reenterable  Encapsulant  Injection  - 
Note;    Do  not  inject  4422  packing 


a.  Cut  off  nozzle  tip  of  4422  cartridge 
about  15  mr.  (1/2")  from  end,  and 
puncture  inner  seal  in  nozzle. 

b.  Insert  cartridge  into  gun  at  a 
90°  angle  to  the  splice. 


c.  Continue  injecting  4422  into 
splice  until  closure  is  filled. 

Note:    Do  not  remove  injection  gun 

imnediately.    Release  gun  piston 
ar^.  ualt  until  4422  back 
pressure  has  forced  excess 
encapsulant  back  into  the 
cartridge. 

d.  After  removing  gun,  push  cap  onto 
injection  port. 

7.    Reentry  when  necessary  for  repairs 

a.  Remove  hose  clamps 

b.  Pull  latches  out  on  closure  body 

c.  Remove  closure  body  top  and  bottom 


until  4401  compound  in  ends 
has  cured. 


\ 
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OUTLINE  OF  INSTRUCTION 
Note 


,  INSTRUCTOR  ACTIVITY 


Screwdriver  pry  slots  are 
between  top  and  bottom-body 
to  aid  in  removal . 


Ncte:    4422  reenterable  encapsu-lant 
will  cling  to  closure  body 
halves.    It  may  be  reused  if 
kept  clean. 

d.  Remove  fiberglass  tape 

e.  Cut  out  splices  to  be  changed  and 
make  new  splices  as  before,  except 
pigtails  may  be  less  than  75  mm  (3") 


f. 

9- 

h' 


Pack  new  4422  into  and  around  splice 
bundle  and  over  shield  connectors. 

Wrap  fiberglass  tape  around  splice 
and  onto  shield  connectors. 

Attach  closure  body  halves  as  before 
and  remove  cap  from  injection  port. 


i .    Inject  4422  .as  before. 
II.  Application 

A.  .  Questions  -  (Oral  questions  prepared  by 

the  instructor) 

B.  Practical  Application  Period  . 


Conduct  oral  quiz 


Inform  students  this 
segment  will  be 'taught 
•in  the  shop  area 


STUDENT  ACTIVITY 


Participate  in 'quiz  bv 
answering  questions 

Student  will  follow 

instructions  in  Job  Sheets 
listed  -for  each  splice. 
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1.  Make  a  straight  splice  in 
accordance  with  Job  Sheet 
1.2-.2.1J 

2.  Make  a  Bridge  splice  in 
accordance  wiU  Job'  Sheet 
1.2.2.2J. 

3.  Make  A  Butt  splice,  in  • 
accordance  with  Job  Sheet 
1.2.2.3J.  ^ 


IV.  Sumary: 

> 

A.    Types  of  Plastic  Sheathed 
Telephone  Cables 

E.    Color  Code  For  Plastic  Insulated 
Cable  Pairs 

C.  Uses  of  Plastic  Telephone  Cable 

D.  Splice  Closures  and  Locations 

E.  Sheath  Preparation 

F.  Installing  The  Base  Assembly 


INSTRUCTOR  ACTIVITY- 


STUDENT  ACTIVITY 


Hand  out  splicing  tools 
apd  materials  as  required 
for  each  splice 


Supervise  and  assist  as  . 
necessary. 

Stress  safety  factors. 

As  students  complete  each 
splice,  test  it. 

Review  of  important  subject 
matter 

Do  not  introduce  new  material 


Give  undivided  attention 


Have  students  hold  all  questions 
until  completion  of  summary 
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OUTLINE  OF  INSTRUCTION 


G.  Core '"Preparation  and  Joining 
Poly thy lene-jnsulated  Conductors 

H.  Fitting  the  Cover 

I.  f-heath  Preparati.cn,  Bridge 

J.    Butt  Splice,  Using  the  1B1  Ready 
Access  Kit 

K.  '"'Installing  the  End  Seal  Kit 

L.    Reenterable  Luried  Cable  Closures 


V .     I t ; 

v  A.    Make  a  Straight  Splice  in 
\     accordance  with  Job  Sheet 
1.2. 2.1 J. 

P.    Make  a  Fridge  Splice  in 
accordance  with  Job  Sheet 
l.?.2.2J. 

I.    V^jke  a  butt  Splice  in  accordance 
with  Job  Shet.  1.2.2.3J. 

! .    As  si  grime:  t 

A.     Read  ana  study  TN  11-372-1- 
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INSTRUCTOR  ACTIVITY   STUDENT  ACTIVITY  Gj 


Hand  out  splicing  tools 
and  materials  as  required 
for  each  spl ice. 

Stress  safety  factors. 

Inform  students  they  will  be  per 
fonring  these- -splices  without 
instructor  assistance. 


Ask  questions  after  con- 
pi  etior.  of  sumrrary 

Student  will  demonstrate 
knowledge  by  making  a 
straight,  bridge,  and 
butt  splice 


urade  student  on  Go/No  Gr  basis 
as  he  completes  each 


.5  L-  I 


Position  each  completed 
spl ice  on  test  frame. 


Ask  oral  questions  on  reading 
assignment 


Participate  by  answering 
oral  questions 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


1 

L  - 


STUDENT  ACTIVITY 


Types  of  Cable  -  page  2-37  thru 
2-45,  par  2-7]  thru  2-.90 

Pick-A-Bon  -  page  3-13  thru  3-35, 
par  3-50  thru  3-85 


3.  Pick-A-Bon  Connectors  -  page  3-48 
thru  3-52,  Charts  and  Tables 

4.  Compression  Connectors  -  page, 
3-59  thru  3-63, 'par  3-119  thru 
3-123 
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NAVAL  CONSTRUCTION  TRAINING  CENTER 
GULFPORT,  MISSISSIPPI  39501 


COURSE:'  TITLE  AND  NUMBER:    CONSTRUCTION  ELECTRICIANS/ 

CABLE  SPLICING  A-721-0023 

CLASSIFICATION:  Unclassified 

TOPIC  NUMBER  AND  TITLE:    }.c.3    JOIN  PLASTIC  AND 
LEAD  SHEATHED  CABLE 


TINE  ALLOCATION 


Classroom 
Practical 


2  Hours 
12  Hours 


ItiVTKLCTlur.AL  MATERIALS 
1.  Text: 


a  . 


Construction  Electrician  3  &  2 
NAVPERS  10636-G 


b.    ^plicinc  Cable  (Outside  Plant)  Standard 
Installation  Practices,  TM  11-372-1 

Reference  :     fie  re 

Tra  i  ni  ng  Aids: 

a.    Display  Board  -  Steps  of  Lead  to  Plastic 
Spl ice 


Oeskcant  -  CE  'C 


1.2.3.1 1 


Joining  Plastic  and  Lead  Sheathed 
Telephone  Cable  -  CE  "C"  1,2. 3.1  J 


4.  Training  Aids  Equipment:  None 

5.  Tools  and  Equipment: 

a.    Cable  Splicer's  Tool  Box 

6.  Material : 

a.  PIC  Telephone  Cable,  25  pair,  19  to  22  AWG 

b.  Lead  Sheath  Telephone  Cable,  25  pair,  19  to 
22  AWG 

c.  Sleeve,  lead,  1  1/2"  x  IE'1 

d.  Sleeve,  plastic,  3/32" 

e.  Pick-A-Bon  Splice  Connector 
TERMINAL  OBJECTIVE 

Supported  entirely  by  this  lesson  topic: 

£1.2    Upon  completion  of  this  unit  the  student  will 
be  able  to  splice  a  straight  splice  in  plastic 
sheathed  telephone  cable  to  lead  sheathed 
telephone  cable  in  a  7.0  hour  time  limit.  The 
splice  will  be  constructed'  in  accordance  with 
TV,  1  1-372-1  through  8  and  Job  Sheet  CE  "C"  1.20 
series,  and  will  be  required  tc  pas.  an  audible 
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test  signal  when  tested  with  a  telephone  test 
set  TS-42Q(B)/U  or  equivalent  test  set  to 
satisfactorily  complete  this  objective. 

ENABLING  OBJECTIVE 

Supporter  entirely  by  this  lesson  topic: 


£1.2.3    Upon  completion  of  this  topic  the  student 
will  be  able  to  construct  a  straight 
splice  utilizing  the  proper  tools  and 
materials  in  accordance  with  TM  11-372-1 , 
Construction  Electrician  3  &  2,  NAVPERS  10636-G, 
and  Job  Sheet  CE  "C"  1.2. 3.1  J  without  deviation. 
The  splice  will  be  required  to  pass  an  audible 
test  signal  when  tested  with  a  telephone  test 
set  TS-420(B)/U  or  equivalent  test  set 
to  satisfactorily  complete  this  objective. 

CRITERION  TEST  ~* 

The  student  will  construct  a  straight  splice  utilizing 
the  proper  tools  and  materials  in  accordance  with  TM  11-372-1, 
Construction  Electrician  3  &  2,  NAVPERS  10636-G,  and  Job 
Sheet  CE  "C"  1.2.3.1J  without  deviation.    The  splice  will 
be  required  to  pass  a/i  audible  test  signal  when  tested 
with  a  telephone  test  set  TS-420(B}/U  or  equivalent  test 
set  to  satisfactorily  complete  this  objective. 

HOMEWORK  ^ 

Read  and  study:  X' 

1.  W  1  1-372-1  ,  chapter  2 

2.  '<  CE  3  &2,  NAVPERS  10636-G,  chapter  12 

/  * 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


L    Introduction  to  Lesson 
A.    Establish  Contact 
8.    Establish  Readiness 

C.  Establish  Effect 

D.  Overview 


Presentation : 

A.    Preliminary  Procedures  For  Splicing 
Plastic  Sheath  To  Lead  Sheath 
Telephone  Cable 

1.    Determine  the  length  and  size 
of  lead  sleeve  using  the  follow- 
ing table: 

a.    Size  of  cable:    11  to  51  pair 

76  to  101  pair 
152  'pair 


Introduce  self  and  topic 

Direct  student  thinking  along 
desired  line 

Show  the  student  the  value  of 
the  subject  matter  to  him 

t 

State  topic  objective 

Explain  the  method(s)  tc  be 
used 

Topic  Criterion  Exercise: 
How? 
When?* 

Make  ready  the  T/A(s)  listed 
for  this  lesson 

Hand  ou't'text  and  Job  Sheet 
for  this  lesson 
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OUTLINE  Of  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


2, 
3. 

4. 


b.  Length  of  sheath  opening 
in  inches : 

n  i/r 

13  1/2" 
■  13  1/2" 

c.  Size  lead  sleeve  in  inches: 
1  1/2  x  15 

1  3/4  x  17 
2  x  17 

NOTE:    After  the  size  of  the  cable  has 
■  been  determined  you  can  determine 
the  sheath  opening. 

Measure  and  mark  splice  location 

Make  an  -additional  mark  of  4"  on  the 
lead  cable 


Make  an  additional  mark  of  7"  on 
the  plastic  cable 

ve  Preparation 

GJean  the  outside  of  the  sleeve  for  a 
distance  of  7"  from  the  end  that  will 

be  going  on  the  plastic  end. 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

2.  Clean. the  other  end  for  a  distance 
of  2".    This  end  will  be  towards 

the  lead  sheath  cable.  u 

3.  Place  prepared  sleeve  on  the  lead  cable 
C.    Plastic  Sheathed  Cable  Preparation 

1 .  Remove  the  outer  Pe  sheath  at  the 
appropriate  mark 

2.  Remove  the  shielding.    (Be  careful  not 
to  cut  your  fincers  or  conductors.) 

3.  When  applicable  remove  inner  Pe  Sheath 

4.  Remove  core  wrapper 

5.  Rerove  another  1/2"  of  outer  Pe  jacket 

6.  Solder        Scotch  electrical  shielding 
tape  tc  the  Pe  shield.    Use  48"  of  this 
tape . 

7.  Scuff  seven  inches  of  plastic  sheath 

8.  Prepare  a  ccne-shaped  casting  form 

9.  Insure  the  largest  diameter  of  the 
form  is  not  larger  than  Ihe  inside 
diameter  of  lead  sleeve  being  used. 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


10.  Fashion  hole  in  cone  shaped  form 
and  slide  it  over  cable  to  temporary 
position  about  4"  from  Pe  jacket  end 

11.  Turn  up  end  of  cable  and  secure  in 
a  verlival  position  for  casting 
operation 

12.  Move  fonr-  up  to  casting  position,  and 
place  tape  if  necessary  to  hold  it  in 
position  or  to  close  any  openings. 
The  rin  of  the  mold  will  be  about  1/2" 
above  the  Pe  jacket  of  the  inner  Pe 

•  jacket  or  shielding. 

13.  Prepare  casting  mixture  as  per 
instructions  associated  with  container. 

14.  When  mixture  is  ready  to  be  poured 
according  to  the  instructions,  pour 
it  into  the  form  until  1t  reaches  a 
level  very  close  to  the  top. 

NOTE;    Some  casting  resins  will  develop 

heat  immediately  after  being  mixed, 
so  react  the  instructions  very 
carefully. 

15.  During  the  pouring  process  the  shielding 
tape  and  conductors  should.be  moved 
back  and  forth  slightly  to  aid  the 

penetration  of  liquid. 
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OUTLINE  Of  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


16.  Allow  the  mixture  to  harden  or  until  1t 
is  firm  and  cool  to  the  touch. 

17.  Peel  off  the.  form  and  clean  the  casting. 

18.  Bend  the  cable  with  the  casting  back 
into  position  for  splicing. 

D.    Lead  Sheath  Preparation 

1.  Ring  the  lead  sheath.    Be  careful  not  ' 
to  penetrate  completely  through  the 
sheath. 

2.  Scrapeand  clean  sheath  thoroughly  with 
shave  hook  back  to  the  mark  that  you 
made  in  step  A. 3. 


3. 

4 

5, 
6. 


Immediately  after  cleaning  the  sheath, 
coat  it  thoroughly  with  stearine. 

Apply  two  layers  of  paper  pasters  at 
each  end  of  the  cleaned  cable. 

Tin  the  4"  of  cleaned  lead  sheath. 

After  the  sheath  has  cooled  remove 
that  portion  of  the  sheath  in-front 
of  the  tinned  area. 

Put  on  the  choker. 
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OUTLINE  OF  INSTRUCTION   INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

 . — — .  f 

8.  Spread  the  wires  for  boiling  out 
the  cable. 

9.  Prepare  the  paraffin. 

10.  Set  catch  pan  for  easy  access  to 
heating  pot. 

11.  Starting  about  6  to  8  inches  from  the 
butt  of  the  cable  pour  hot  paraffin  over 
the  sheath  and  work  it  toward  the  exposed 
conductors  until  all  conductors  are 
thoroughly  soaked. 

12.  Return  excess  liquid  to  the  pot. 
E.    Splice  Preparation. 

1.  Separate  conductors  into  bunches  by 
color  groups  or  complements. 

a.    Secure  the  conductors  in  a  cbn- 
f  venient  position. 

^b.    Leave  suitable  length  for 
staggered  splicing. 

2.  As  pairs  are  selected  for  splicing, 
place  a  plastic  sleeve  over  one 
conductor  in  the  opposite  direction 
of  which  you  will  lay  the  conductor 

after  the  splice  is  made. 

1.2.3-8 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


,3. 
4. 


b 
6 


Removed  the  required  length  of  insulation 
from  the  conductors. 

Twist  the  individually  skinned  con- 
ductors together. 


a . 
b. 
c . 


Make  the  joint  1-3/8"  to  1-3/4". 
Stagger  joints  for  a  uniform  lay. 


Start  joint  with  three  loose  half- 
turns  (about  1"). 

Finish  joint 'with  five  tight  half- 
turns  (about  3/8"  to  1/2"). 


Cut  off  excess  wire. 

Bend  pigtail  into  place  and  slide 
previously  placed  sleeve  over  the 
joint. 

Wrap  the  body  of  the  splice  with  a 
plastic  envelope  cut  from  a  sheet  of 
polyethylene  or  equivalent  material. 
Leave  .a  slot  at  the  top  of  the  envelope 
to  put  in  the  desiccant.  ■ 
i 

Put  in  proper  amount  of  desiccant. 

\ 
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OUTLINE  OF  INSTRUCTION  _  INSTRUCTOR  ACTIVITY 

DESICCANT  TABLE 

§ize  of  'Cables  Weight  of  Desiccant  in  Grams 

51  pair  anc  smaller   20 

76  and  101  pairs   40 

152  and  202  pairs   70 

Larger  than  202  pairs    ....  30  per  each  1Q0  pairs  . 

F.  Wrapping  the  Splice 

1.  Cover  splice  with  a  single  layer  of 
half-lapped  vinyl  tape.    Do  not  over- 
lap cable  sheath  or  metallic  shield. 

2.  Wrap  the  splice  with  Scotch  #24  Copper 
Tape. 

a.  Extend  the  wrap  onto  the  lead 
sheathed  cable. 

b.  Solder  the  end  of  the  shielding 
tape  to  the  lead  sheathed  cable 
at  the  point  of  overlap. 

G.  Lead  Sleeve  Placement 

1.    Place  a  strip  of  tape  (sticky  side  out)  on 
the  plastic  sheathed  cable  lengthwise 
about  1/4"  from  the  base  of  the  casted  end 
seal.  " 
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a.  Start  at  the* base  of  the  cast 
and  wrap- down  for  2"  with  #24 
copper  tape."      *  "* 

.*  v 
b;   Wrap  the  copper  tape  tightly, 

.  around  the  cable.. 

c.   Secure  the  strip  of  tape "with 
.  the  edge  of  the  plastic  tape. 

Secure  the  edges  of  the  wire  tape  with  • 
the  vinyl  tape"  tabs. 

Press  a  hot  itjon  firmly  against  the  wire 
tape  at  numerous  points  around  the 
sheath  until  dark  patches  appear  through 
the  mesh. 

Place  the  lead  sleeve  over  the  splice 

a.  Overlap  the  lead  sheathed  cable 
about  1-1/2". 

b.  Overlap  the  wire  tape  on  the  jfiastic 
.sheathed  cable  about  1". 

Beat  in  the- end  j>f  the  lead  sleeve  on 
the  lead  shea'the^' cable  side  and  wipe 
.splice'  in  the  usual  .manner. .  / 

,  On  the  plastic  sheathed  cabje  shape  the 
'end  of  the  sleeve  to  the  copper  wire  in 
a  gradually  tapering  slope. 
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OUTLINE  OF  INSTRUCTION 


7.    Solder  the  sleeve  to  the 
copper  tape. % 


INSTRUCTOR  ACTIVITY 

 —  «b> — ~ 


STUDENT  ACTIVITY 


H.    Taping  the  Joint 
1 


Fill  in  the  voids  between  the  plastic 
sheathed  cable  and  the  lead  sleeve 
with  rubber  tape. 

Apply  2  half -lapped  layers  of  rubber 
tape.    Extend  2-1/2"  on  each  side 
where  the  lead  sleeve  joins  the  wire 
tape. 


3.  Apply  a  collar  of  three  turns  of 
4"  adhesive- backed  aluminum  tape. 
Smooth  into  place  with  a  cable  dresser. 

4.  Apply  1-1/2  turns  of  2"  adhesive-backed 
aluminum  tape  at  each  end  of  the  first.  - 
collar.   Overlap  previously  placed 
aluminum  tape  about  1/2".  ,  * 

5.  Smooth  collar  with  a  cable  dresser. 

6.  Apply  Z  half-lapped  layers  of  vinyl  tape. 

a.  Start  the  first  layer  or*  the  lead 
sleeve  1M  beyond  the  aluminum  tape. 

b.  Start  the  second  layer  on  the  leati 
sleeve  1"  beyond  the  end  of  the  v 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STPOENT  ACTIVITY 


■^3 


previous  layer/and  e*tend  it  1" 
beyond  the  end  of  the  first  layer. 


'  II V  Application; 


T 

{a.    Qqestions  -  (Oral  questions  prepared  by 
the  instructor). 

Practical  Application  Period 


IV.  Summary: 

A.    Preliminary  Procedures  For  Splicing 
Plastic  Sheath  To  Lead  Sheath 
-Telephone^able. 

.  B.    S'ieeatt  Preparation 


Condi^ct  oral  quiz 


Inform  students  this 
segment  will  be  taught 
ifl  the  shop  area. 

Handout  splicing  tools 
and  materials  as  required 
foj|  the  splice.  ./  , 


Supervise  and  assist  a 
necessary. 

Stres s  safety^ factors 


As  students  complete  eac 
splice,  test  (1t. 

Review  of  Important 
subject  mattet*\ 

Do  not  Introduce  new 
material  '  H. 


Haye  students  hold  all  .  , 
questions  until  completion 
\  of  sunmary 

112.3-13 


Participate  in  quiz  by 
answering  questions. 

Student  will  follow 
instructions  in  Job  Sheet 
listed  for  this  splice. 


Give  undivided  attention' 
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OUTLINE  OF  INSTRUCTION 
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C*  .  Plastic  Sheathed  Cable  Preparation 

D.  Lead  Sheath  Preparation 

E.  Splice  Preparation 

F.  Wrapping  the  Splice 

G.  Lead  Sleeve  Placement 

H.  Taping  the  c$1nt 


V.    Test:  * 

A.   Make  a  straight  splice  1n  accorciance 
wjth-Job  Sheet  1.2, 3.1 J.  c 


■  <  •  r 


VI.   Assignment r 

A.  .Read  and  Study: 


Hand  out  splicing  tools 
and  materials  as  required 
for  each  splice. 

Stress  safety  factors 

Inforpj  students  they  will  be 
perfornlng  without  instructor 
assistance 

Grade  student  on  Go/Na  Go 
basis  as  he  completes  the 
splice. 

Ask  oral  questions  on  read- 
ing assignment. 


1.  TH  11-372-f  -  page  2-62  thru  2-i9, 
par  2-14T  thru  2-15T 

> 

2.  CE  3  &  2,  HAVPERS  10636-GV Chapter  12 


Ask  questions  after 
completion  of  sunmary 

V 


Position  each  completed 
splice  on  test  frame.  \ 


Participate  by  answering 
oral  questions. 
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-COURSE  TITLE  AND  NUMBER:    CONSTRUCTION  ELECTRICIANS/' ; 

v         '    '  CAfiLE  SPLICING  A-721-0023  ' 

\  •?  .  \ 

CLASSIFICATION:  Unclassified" 


TCPIC  NUMBER  AND  TITLE:    1.3.1    STRAIGHT  SPLICE, 

v     .,  5,  kv,  RR,  A^G  #6 

TIME/ ALLOCATION:   Classroom   2  Hours 

Prattical  ^5  Hours 

INSTRUCTIONAL  MATERIALS  •  < 

1.  Text  '* 

a.    Underground  Systems  Reference  Book, 
19§7  Edition,  Edison  Electric  Inst.i tu te 

.  ; 

'  b.    Terminations  and  splices  -  Theory- 
Practice,  PLM  Products.  4799  W  150th 
St.,  Cleveland,  Ohio  .  * 

2.  "  References:  None- 

3.  Training  Aids  » 

a.*  Slides  -  All-tape  and  "scotchcast"  Typi 
Material  (number  3^-6  thru  3-20),  35  but 
i         3M  Products 


.AVAL  CONSTRUCTION  TRAJNjNG  CENTER^ 
GULFPORT,  MISSISSIPPI  39501 

'  d.    5  kv  (5000,  VQlts)  "Scotchcast"  82-Series 
Splicing*  Kit  Instructions  -  OE  "C" 

y        \     '      1.3.V.U*.  t 

4., ,  Training  Aids,  Equipment 


b.  Display  Eoard  -  Scotchcast  82  A-2  Kit 

v 

c.  Types  of  Power  Cable  -  CE  "C"  1.3.1.11 


•  \ 

.     a.    Projector,  35  mm 

* 

5.  Tools  and •  Equipment 

i 

a.  Cable  splicer's  tool  box 

b.  Compression  tool ,  TBM-2 

'       , ,   .  §* 

c. \  Hacksaw 

9  d.    Sharpening  stone 

6.  Materials     **  f 

ta.^  Cable,  5  -kv,  "(R-R) ,  AWG  #8,  1/C 
.    b.    "Scotchcast"  splicing  kit,  82  A-2  or  .equal. 

c.  Connector^  T&B  No.^4504,  m  AWG  (Red) 

d.  Connector,  S'plft-tmned,  *8  AWG 
TERMINAL  OBJECTIVE 

Supported  entirely  by  tfijs  lesson  tofric: 

#1.3      Upon  completion  of  this  unit  the  student 
*    .      will  be  able*  to.*  ••* 


TERMINAL  OBJECTIVE  (CONT'D} 

1.   Splice  single  and  three  conductor,  5  kv 
power  cable  in  the  below  listed  types  of 
cable..'*  The  type  of  splice  to  be  made  in 
each  cable  and  the  time  limit  prescribed 
are  as  indicated  by  each,  cable.  V 

a.  Rubber  insulation-rubber  sheathed 

-  ,    .  ,    %     cable,  single  conductor  -  straight  , 
splice  -f  2.0  hours. 

b.  Rubber  insulation-lead  sheathed 

fi  N  cable,  single  conductor  -  straight 
splice  -  7.0  hours. 

;>   c.  .Rubber  insulation-lead  sheathed  * 
cable  -  branch  splice  -  single 
conductor  -  14.0  hours. 

.  * 

d.   Varnished  cambric  Insulation-lead 
v  sheathed  cable,  single  conductor- 

termination  splice  -  4.0  hours. 

,    e,   XLP  shielded  cable,  single  conductor  - 
•3     straight  splice  -,3.0  hours. 

f.   XLP  unshielded  cable,,  single  conductor- 
straight  splice  -  4.0  hours. 

*         *  ■  -    *  , 

gy  XLP  shielded  or  unshielded  caele,  three, 
conductor  - 

straight  splice  -  11.0  hours. 

h.   XLP  shielded  or  unshielded  cable,  single 
conductor  -  termination  splice  -  2,0  hours 


1.  XLP  shielded  or  unshielded  to 

.    «        .  varnished  cambric  cable,  single 

V  conductor'  -  straight  transition 

■  *  splice  -  11.0  hours. 

/These  splices  will  be  constructed  in  accordance 
with  Underground  Systems  Reference  Book.  1S57 
Edfcjon,  Edison  Electric  Institute,  and  Tferml^ 

.'nation. and  Splices  -  Theory  -  Practice.  TO  - 
products,  tfSnCrnCft  St.,  Cleveland,  Ohio 
and  ^job. sheet  0E"£"l.3J  Series  without  deviation. 

><tAlj  splices  .will  be  required  to  withstand  an 
acceptance  test  in  accordance  with  Insalated 
power  Cable.  Engineers  Association  (IPCE) 

.standards  when  tested  with  a  DC  High  Potential 
Tester  to  satisfactorily  complete  this  objective 

ENABLING  OBJECTIVE 

Supported  .entirely  b^  this  lesson  to^lc': 

#1.3.1   Upotv completion  of  this  topic  the  1 
,  t      student  will  be  able  to  construct  a 
straight  VpUce  1n  a  5  kv  rubber 

*  insulated-rubber  sheathed  .(R-R),  AWG 
#8  power  cable. utilizing  the  appro-  . 
prfate  tools  and  materials  In  accordance 

*  with  Underground  Systems  Reference  Book, 
1957  EaTOonfSoTson  Electric  IWtitute. 
TenBinatjons  and  Splices  -  Theory- 
Practice.  Pi*  Products.  4799  E  iSoth 


level  and,  Ohio  and*  Job  Sheet 
CE  "C*  1.3.1.14  without  deviation.  The 
.splice  wilkt*  retired  to  withstand  an 
acceptance' test  or  33.6  kv  for  15 


19)  ° 


/•  r. 


tNABUNG  OfeJECftVEUtCOKT'D)      '  '  '     >  ' 

mi      '  '     '    '  I  * 

»  '      ,J  '  *  ' 

,  •        minutes  in  accordance  with  Insulated  Power  . 
pable  Engineers  Association  (IPCE)  standards 
»  *   when  tested  with  a- DC  High  fotentlaj \Iester 
to  satisfactorily  complete  this. objective.  . 

XRITERION  TEST  '    '  -  " 


The  student  will  construct  a  straight  splice  1n  a 
5  kv  rubber  Insulated-rubber  sheathett  (R-R)*,  AUG  #8* 
power  cable  utilizing  the  appropriate  tools  and 
materials  in  accordance* with  Underground  Systems 
'Reference  Book.  1957  Edition,  Edison  |l 

i  -T 


lectric 


Institute,  Terminations  and  Splices  -  Theory  - 

  PLM  Products,  4799  k.  156th  St., 

Cleveland,  Ohio  an£  Job  Sheet^E  MtM.3.1.1J 


Practice 


Products,  4799 


without  devjatlon.   The  splice  will  be  required 
to  withstand  ah  acceptance  test  of  33.6  kv  for 
15  minutes  in  accordance  with  Insulated. Pow^r * 
Cable  Engineers  Association  (IPCE)  Standards  when 
tested  with  a  DC  High  Potential' Tester  to  Satis- 
factorily complete- t^jis  objective. 


HOMEWORK 


Read  and  study 
1.3.1.11. 


Information  Sheet  CE  "C" 


2un 


1.3.1-3 


OUTLINE  OF  INSTRUCTION 


I.    Introduction  to  the  Lesson 
A.    Establ  i.  h  Contact' 
8.    Establish  Readiness 

,C.    Establish  Effect 

•* 

D.  Overview 


A  ■  4 

II.  Presentation;^ 
A.    Cable,  5  kv 


1 .  Type 


a.  R-R  (unshielded) 

b.  1/conductor,  S.D.  Copper 

c.  Insulation,  butyl  rubber 
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INSTRUCTOR  ACTIVITY  ,  ,  , 


STUDENT  ACTIVITY 


Introduce  seTf  and. topic 

Motivate  student 

Relate  the  value  of  the  subject 
matter  to  the  student 

State  topic  objectives 

Explain  the  method (s)  to  be 
used 

Topic  Criterion  Exercise 

How? 
When? 


Students  bring  out 
individual  needs  for  this 
lesson 


Have  projector  and  slides  ready 
for  viewing  and  hand  out  texts, 
CE  MC"  1.3.T.1I  and  CE  *CU 
1.3.1.1J 


These  areas  must  be  emphasized. 


1.3.1-4  .- 


OilO 


0)   Radial,  45  V/mil 

t  N(2)   bng1#Jdinalf  12  V/ 

mil  at  connector;  6  V/ 
mill  other 

*  ♦ 

d .  Sheath 

(1)  Rubber 
AZfry  Neoprehe 
(3)'  PVC 
2.  Application. 

a.  Power  and  control  circuits 

b.  Where 

(1)  Direct  burial 

(2)  Aerial 

(3)  Conduit 
B.    Splicing  Kit 

I.  Design 
a.  Voltage 


INSTRUCTOR  ACTIVITY 


J 


STUDEig  ACTIVITY 


Insiilation  characteristics 
Voltage  stress 

Not  always  rubber 


V 


Polyvinyl chloride  and  neoprene 
may  be'  buried 


Hand  out  to  each  student  the 
manufacturer ' s  instructions'  from 
the  splice  kit 


Student  learns  the 
applications  and 
limitations  of  the  resin 
type  kits 


\ 
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OUTLINE  Of  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY  ' 


ERJX 
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(U  i/c,  &Joi. 

(2)  Multiple  conductor, 
600  volts 

b.  Location 

(1)  Exposed^ 

(2)  Direct  burial 

f  » 

2.  '  Contents 

a.  Manufacturers  Instruction 

(1)  Splice  dimensions1 
(2}  Procedures 

b.  Materials 

-  \\)   Plas$1c  mold  halved 

(2)  Ht$h/voltage  tape 

I  ■ 

(3)  .  Pouring  spouts 

(4)  Restfl.  unipak 
C.    Splicing  the  Cable 


4 


1.   Prepare  cable 


a.   Arrange  the  cables  Into  the 
desired  final  position 


r 
W 


State/what  the  'dimensions 
are  to  be  along  with  class 
participation  in  measure- 
ments of  the  connector 


View  3M  slide  series 


Measure  connector  to  < 
determine  how-  much  of  the 
conductor  should  be 
exposed 


Make  this  presentation  and 
deaonstration  with  all  of  the 
material s  and  cable  preparations 
prefabricated  for  expediency 
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2  or, 


... 

i 


(1)  Avoid  severe  bending 

(2)  Allow  slight  overlap 

"  of  ends       .  * 

bi  Cot  cables  to  butt  sparely 
together  at  desired  center- 
line  of  ^ptice  i 

c.  Thoroughly  clean  nine  (9) 
to  tan  (10)  inches  back 
from  eftch  cable  end 

d.  Prepare  cable  ends  as 
shown  jn  the  drawing 

e.  Remove  insulation  as 

1  required  to  fit  one  half 
of  the  connector,  length 
plus  one  half  inch  on  each 
cable  end 

f.  Pencil  the  insulation  one  ' 
half  inch  or  ^proximately 

ion^of  the  cable 


tHe  dimensi 
diameter 


g. 


Remove  all  conductive 
threads^pr  tape  from 
•around •  cpn^uc tor  - 


2.  >lake  connection 


Clean  with. trichlorethylene 
on  a  lint  free  cloth  ~*> 


Show  theXs^tudent  how  to  perfcfl  t 
the' insulation  and  clean  the 
Insulation  with  abrasive  cloth 


ft 


"Demonstrate  the  use  of  the 
-  TBM-2  compression  tool 


J  : 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


\  1* 


fa.*  Make  connection  according  to 
Instruction  for  the  con- 
nector being  used 

b.    Connector  is  not  suppled  \ 
with  splice  kit  1 


c.  Choose  a  good  quality 
connector,  with  a  smooth 
compact  shape  as  follows 

(1)  Indent  sleeve 

(2)  Solder  sleeve 

(3)  Compression 

d.  Hulti -conductor  cables, 
stagger  the  Individual 
connections  and  insulate 
with  scotch  brand  tape  #23 


3^    Tape  over  the  connector  area, 

a.  \Use  the  high  voltage  self 
i bonding  tapte£*uppl1ed  with 
the  kit 

b.  Ap^ly  one  layer  half-lapped 
over  the  connector  (  only  h* 
onto  the  pencil  area) 


4.    Install  mold 


Explain  that  solder  sleeves 
may  be  used  on  this  splice  if 
crimp  type  not  available. 
Solder  sleeves  will  be  used 
with  some  of  the  other  splices 
to  be  made. 


Stretch  the  tape  to  %"  of  the 
original  width.  .  Always  maintain 
this  stretch  the  full  circumference 
of  the  cable 


1.3.1-8 
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a.  Trim  mold  ends  with  knife*  %o  * 

fit  cable  slightly  loose  '     , ,, 

b.  Center  mold  halves  over  > '    .         -       .  ,         -  x 
splice  and  snap  together  ,v 

•  -     firmly  *  - 

c.  Insert  pouring  spouts  in 

>holes  •  ■   •*  ^ 

d.  Chec*  to  see  that  both  seams  • 
are  earful  ly  snapped  together 

•  5.    Tape  fend  of  mold-body  to  seal  ends  .,        -s  *  A  ^ 

arounfl  cable,  use  the  tape  supplied  '4 


with  kit' or  a  similar  rubber  tape  ■ 
6.    Pour  splic*  '         \f  . 

a.  Position  splice  level      L         Show  the  position  of  the  mold 

b. '   Mix  resiri  thoroughly  per 

instructions  on  the  exterior 
"guard  bag"  •       .  . 

c.  Pour  resin  innediateTy  after 
mixing  . 


d. 


Fill  mold  through  one  spout        ly  .  * 

only  until  both  spouts  ar|*    *  v 
completely  filled  (  to  allow 

for  cooling  shrinkage)  *  > 

/  #- 

1.3.1-9 
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ouTtiNE  or  Instruction 


( 


4  - 

INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY" 


5 


e.  When  reslnhas  iplidlfled 
-and  cooled  the  splice  may 
*bc  moved  And  put  into  ser- 
vice* (approximately  30  to 
45  minutes) 

f.  Clip  off  the  spouts  if 
dies  1  red  and  tape  over 
x^e  Openings 


11%.  .Application  ** 

•  .  ^ 

A.  Questions  (Oral  questions  pre- 
z  fpared  by  the  instructor) 

B^/^ractical  Application  Per4o^ 


V 


1.  *Make  a.straight  splice  in 
accordance^  tb  «Job  Sheet 

*m  ce  "C'^i.ln.iJ 


IV.  Sunmary* 


A.  Cable 
\    r 1 .  Type 


Show  the  completed  splice 


Participate  in  qul2  by 
answering  questions  * 


Conduct  oral  quiz 


Inform  students  this  ■  * 

segment  win  be  taught  in  .  « 

the  shop  ar«sa  . 

Hana  out  splicing  kit.  tools  Student  will  follow  instructl 
and  materials  1n  Job  Sheet  CE  "C?  1.3.1.10 

Supervise  and  assist  as 
necessary 

Stress  safety  factors' 
Test  the  student's  splice 

Review  of  Important  ^subject—  Give  undivided  attention 
mattScy  •  * 

♦  * 

Don'  t  introduce  hew  material 

1.3.1-10  '% 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


2.  Application 

B.    Splicing  Kit 

1.  Design 

2 .  Contents 


C. 


Splicing  the  CabTe 

1 .  Prepare  cable 

2.  Make  connection 

3.  Tape  over  the  connector  area 

4.  Install  mold  body 

5.  Tape  end  of  mold -body  * 

6.  Pour  splice 


Hold  all  questions  until 
completion  Of  summary 


Ask  question^  after 
completion  of  summary 


V.    Criterion  Test 

A.  Make  a  straight  splice  in 
&  .      accordance  with  Job  Sheet 

CE  "CM  1.3. 1.1 J 


Hand  out  . splicing  kit,  tools 
and  materials  u 

Stress  safety 

Inform* students  they  will 
be  performing  without 
supervision 


Student  will  demonstrate 
knowledge  by  performing 
splice  ! 


OUTLINE  OF  INSTRUCTION, 


VI.  Assignment 

A.    Read  and  study  Information 
CE  "C"  1.3.1.U 


214 


-er|c 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Grade  student  on  go-no  go 
basis 

Have  student  dismantle  his 
splice  and  salvage  materials 
after  test 


Position  completed  splice 
on  test  frame 


Ask  oral  questions  on  reading 
assignment- 


Participate  by  answering 
oraT  questions     '  , 


1.3.1-12  , 
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HAVAL  CONSTRUCTION1  TRAINING  CENTER- 
GULFPORT,  MISSISSIPPI  39501 


COURSE  TITLE  AND  NUMBER:    CONSTRUCTION  ELECTRICIANS/ 
:  .  .j    CABLE  SPLICING  A-721-0023 

CLASSIFICATION:  Unclassified 

TOPIC  NUMBER  AND  TITLE:    1.3.2  STRAIGHT  AND  BRANCH 
.  SPLICES,  5  kv,  R-L,  AWG  #4/Q 

TIME  ALLOCATION:    Classroom    3  Hours 

Practical  36  Hours 

INSTRUCTIONAL  MATERIALS: 

K  Text 

a.    Underground  Systems  Reference  Book,  1957 
Edition,  Edison  Electric  Institute 

2.  Reference:  None 

3.  Training  Aids: 

> 

a.    Classroom  Poster  -  Rubber-Lead  Splice; 

t.    Display  Board  -  Rubber-Lead  Splice 
"Cut-away"  1 


c.    5  kv  Rubber  Insulated-lead  Covered 
Joint  Construction  -  CE  "tu  1 .3.2.1  J 


00 


4.    Training  Aids  Equipment:  None 


5;    Tools  and  Equipment: 

a.  Cable' splicers  tool  box 

b.  Hacksaw 

c.  Sharpening  stone 

d.  Soldering  copper 

e.  Melting  pot,  solder 

(1)  Electric 

(2)  Cast  iron 

f.  Gas  furnace,  butane 

g.  Windshield,  furnace 

h.  Compound  kettle 

i.  Cable  splicer,  hand 

j.    Pressure  gauge,  air  pump 
6.  Materials: 

a.  Cable,  5  kv,  (R-L),  AWG  #4/0,  1/C 

b.  Connector,  split-tinned,  4/0,  straight 


ERIC  t 
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1.3.2-1 
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c.  Insulating  tapes 

(1)  Rubber,  high-voltage,  insulating 

(2)  Friction 

(3)  Cotton 

(4)  Muslin 

d.  Insulating  compound,  Ozite  HB" 

e.  Lead  sleeve 

f.  Abrasive  cloth  (non-conducting) 

g.  Solder,  40/60  wiping 

h.  Solder,  50/50  seam 

i.  Sterine  candles 
j.    Paper  pasters 

k.    Copper  wire,  tinned  AWG  #14 
1.    Wiping  rags 
TERMINAL  OBJECTIVE 

Supported  entirely  by  this  lesson  topic: 

#1.3      Upon  completion  of  this  unit  the 
student  will  be  able  to: 


o  1  s 


Splice  single  and  three  conductor,  5  kv 
power  cable  in  the  below,  listed  types 
of  cable.   The  type  of  splice  to  be  mad 
in  each  cable  and  the  time  Halt  pre- 
scribes are  as  Indicated  by  each  cable. 

a.  Rubber  insulation-rubber  sheated 
cable,  single  conductor-straight 
splice  -  2.0  hours. 

b.  Rubber  insulation-lead  sheathed 
cable,  single  conductor  -  straight 
splice  -  7,0  hours. 

c.  Rubber  1nsu1at1on-1ead  shea thee 
cable,  single  conductor  -  branch 
splice  -  14.0  hours. 

d.  Varnished  cambric  insulation-lead 
sheathed  cable,  single  conductor  - 
termination  splice  -  4.0  hours.. 

e.  XLP  shielded  cable,  single  conductor 
straight  splice  -  3.0  hours. 

f.  XLP  unshielded  cable,  single 
conductor  -  straight  splice-4.0  hour 

g.  XLP  shielded  or  unshieldec  cable, 
three  conductor  -  straight  splice 
11.0  hours. 

h.  XLP  shielded  or  unshielded  cable, 
single  conductor  *  termination  spHc 
2.0  hours. 


i.    XLP  shielded  or  unshielded  to 
varnished  cambric  cable,  single 
conductor  -  straight  transition 
splice  -  11.0  hours. 

These  splices  will  be  constructed  in 
accordance  with  Underground  Systems 
Reference  Book.  \957  Edition,  Edison  , 
Electric  Institute,  Terminations  and 
Splices  -  Theory  -  Practice,  PLM  Products. 
4799  W.  150th  St.,  Cleveland,  Ohio,  and 
Job  Sheet  CE  "C"  1.3J  series  without 
deviation.   All  splices  will  be  required 
to  withstand  an  acceptance  test  in 
accordance  with  Insulated  Power  Cable 
Engineers  Association'  (IPCE)  standards 
when  tested  with  a  DC  High  Potential 
Tester  to  satisfactorily-complete  this 

objective. 

/ 

/ 

ENA6L4KG  OBJECTIVE 

Supported  entirely  by  this  lesson  topic: 

$1.3.2    Upon  completion  of  this  topic  the  student 
.will  be  able  to  construct  a  straight  and 
a  branch  splice  in  a  5  kv  rubber  insulated- 
-  lead  sheathed  (R-L) ,  AKG  #4/0  power  cable 
utilizing  the  appropriate  tools  and 
materials  in  accordance  with  Underground 
Systems  Reference  Book,  1957  Edition,  Edison 
Electric  Institute  and  Job  Sheet  CE  "C" 
1.3.2.1J  without  deviation.   The  splice  will 
be  required  to  withstand  an  acceptance  test 
of  33.6  kv  for  15  minutes  in  accordance  with 
Insulated  Power  Cable  Engineers  Association 
(IPCE)  standards  when  tested  with  a  DC  High 
Potential  Tester  to  satisfactorily  complete 
this  objective.  . 

1.3.2-3 
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The  studerft^wl },}  cotrstrudT a  straight  and  a  branch 
splice  1  rhfc CS^v^rubber^nsu  1  ated-1  ead  sheathed 
(R-L),  AWG  #4^0  .power .cable  utilizing  the  approprla 
tools  and  materials  in  accordance  with  Undergroancr 
Systems  Reference  Book*.  1957  Edition,  Edison  Electr 
Institute  and  Job  Sheet  Cf  HCM  1.3.2.1J  without 
deviation.   The  splice  trill  be  required  to  withstan 
an  acceptance  test  of  S3. 6  kv  for  15  minutes  (in 
accordance  with  Insulated  Power  Cable  Engineers 
Association  (IPCE)  standards  when  tested  with  a  DC 
High  Potential  Tester  to  satisfactorily  complete 
this  objective. 

HOMEWORK 

Read,  and  study  Underground  Systems'  Reference  Book , 
1957  Edition,  Edison  Electric  Institute ,• /Chapter  9, 
pages  11  -  22.  , 
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OUTLINE  OF  INSTRUCTION 


I.    Introduction  to  the  Lesson 

A.  Establish  Contact 

B.  Establish  Readiness 

« 

C.  Establish  Effect 

D.  Overview 


II.  Presentation 

A.    Cable,  5  kv 
1.  Type 

a.  R-L  (shield  not  required) 

b.  1 /conductor,  stranded 
copper 


INDUCTOR  ACTIVITY 


r 


Introduce  self  and  Jopic 


Direct  student  thinking  along 
"desired  line 

Show  the  student  the  value  of 
the  subject  matter  to  him 

State  topic  objective 

Explain  the  method(s)  to  be 
used 

Topic  Criterion  Exercise 

How  ? 
When  ? 

Make  ready  the  T/A«s  listed  for 
thi$  lesson. 

Handout  text  and  Job  Sheet 
JS-1.3.2.1 


4 


/  Students  bring  out*  f 
%  individual  needs,  forW: 
lesson 


5 
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^TLII'E  OF  INSTP.UCTIOfi 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


2. 


c.  'insulation,  butyl  rubber 

(1)  'Radial  Stress, 
45  v/mill 

-(2)    Longitudinal ,  12 

v/mil 

(3)    SeH -conducting  taoe 


Sheath  -  lead;  provides 
greatest  resistance  to: 


(1)  Moisture 

(2)  Chemicals 

(3)  *T  • 
"r-r  1  i  cat  ion 

a.  Power  circuits 
{1 )    Tide  water 

(2)  Soaking  cits 

(3)  /"Steel  mills 

b .  1  hen 

(1)   Aerial  (rr.es singer 
suoocrted) 


These  areas  must  be  stressed: 
Insulation  characteristics 
Voltage  stress 

OTE:    TableNjI,  t'S^  9-5  • 
Lead  sheath  failures,  USR  11-9 


Refer  student  to  US"  book.  pa:e 
pare  lr9v  Section    C  . 
Selection  of  Type  of  Cable 
Syster  and  Cable 


Student  refers  tc  er.c 
r.akes  note  for  studv 


.  4 
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<  (2)   Open  wire  indoors N 
(30,  Conduit/ducts 
^  Spl icing  the  Catjle  * 

1 .  Training  the  cable  ends 

a.  Arranging  cables 

b.  rending.,  radius 

2.  Cutting  cable  ends 

a.  He  terrene,  and  mark  cable 
at  center  line 

b.  Cut  off  squarely  vrith  a 
hacksaw 

c.  Ends  should  now  but 
squarely 

d.  Do  not  retrain  cables  after 
cutt5nn 

3.  Placing  lead  sleeve  ,  . 

a.  Clean  Inside  of  sleeve 

b.  scrape  each  end  of  theV, 
sleeve  thoroughly  with 

a  rasp  for  three  -to  four 
inches 


Refer  to  .USR  Book,  pa.ce'8-22, 
Section  '0",  Duct  Cable: 
Arrangement,  support.  Sending 
radii  shall  be  not  less, than 
12  tines  the  over-all  diameter 
of  the  compl eted " cab! e 

i 

Make  this  presentation  and 
dononstration  with  prepared 
cable  and  materials. 


NOTE:  .Refer  to  splice  drawing 
for  j'Teeve'  size  and 
length  in  Job  Sheet 


State  thaV  this  1s  done  in  the 
same  manner  that  was  learned 
while  splicing" telephone  cable 


Student  refers  to  and 
cakes  note  for  study 


Determine  the  size  and 
length  of  sleeve  to  be 
used  *  - 


OUTLINE  OF  INSTRUCTION 


*~-*  sleeve 


c.  Coat  scraped  portion  with 
sterine  flux  ^ 

.'^J£:    Lead  sleeve  may  be  beat 
down  on  the  end  being 
slid  over  cable  to 
near  its  final  formed 
size 

d.  Slide  the  lead  sleeve  over 
one  of  the  cable  ends  far 
enough  to  be  out  of  the 
way  while  splice  is  being 
made 

Reroving  the  lead  sheath  from 
cable 

a.    Mark  sheath  TV  less  than 
l2  total  length  of  lead 


b.  Score  or  ring  sheath  (cut 
about  halfway  through 
sheath   all  around  cable 

c.  Clean  cable  sheath 

d.  •"  Apply  sterine 

e.  Apply  paper  pasters  to 
s4ieath  - 


ERLC 
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INSTRUCTOR  ACTIVITY        ;         .       STUDEHT  ACTIVITY 


Show  the  class  the  sleeve  that 
you  beat  down  on  one  end 


Slide  the  sleeve  over  the 
cable  end 


Following  the  dimensions  fron,  class  participates  in 
the  drawing  in  the  JS  and  in  rcaking  nresurements 

conjunction"  with  the  length 
of  the  sleeve,  mark,  score, 
and  clean  the  cable  sheath. 
This  is  distance  :!,V  on  print 


Apply  pasters  and  tin  the 
prepared  area 


1.3.2-7 
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CUTLI KE  OF  K'STilUCTjON 


I MSTRUCTOS  ACTIVITY 


STl'DEHT  ACTIVITY 


f.    Tin  prepared  sheath  area 

r,.  Slit  cable  sheath  uc  to  the 
cable  ring  using  a  chipping 
kntfe  held  at  a  slant 

h.    Remove  sheath  using  sheath 
,  openers  and  tinner's 
hamner.    Tear  off  at  score 
.nth  twisting  motion, 
thereby  forr.ing  a  slight 
bell  in  end  of  lead 
sheath 

5.  Selling  out  the. lead  sheath 

a.    Bell  out  sheath  approximate- 
ly V  with  a  wooden 
separator 

o.    This  will  provide  space 
for  the  binder  tape  to  be 
carried  into  the  bell  for 
at  least  V 

6.  Removing  belt  insulation  (  if 
used) 

a,  Place  temporary  wrapping 
of  cotton  tape  1"  from 
end  of  cable  sheath 

b,  Cut  off  auter  layers  of 
belt  insulation 


CAUTION:  DO  NOT  nick  the 
conductor 


Show  the  use  of  the  separator 


Place  knife  against  cable  and 
tear  the  belt  insulation  frorr, 
cable 


CAUTION:    DO  NOT  cut  the 

conductor  insulation 


1.3.2-8 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


c.  'Tear  off  inner  Uyers  to  • 
avoid  damaging  insulation 

7.    Removing  conductor  insulation 

a.  Make  cotton  tape  .ties  back 
of  trimming  marks 

b.  Remove  factory  insulation 
*        'from  conductor  for  a  - 

length  edual  to  \  the 


connector  length  plus 
C.    Connector  Installation 


Hold  the  Connector  against  the 
conductor  and  mrk  the  Insulation 
H"  further  back 


Protect  area  of  insulation  with 
cotton  tape  and  other  exposed 
insulation  with  muslin  wrapping 
'hi  1  e  installing  connector 

Clean  bare  conductor  throughly 
and  apply  sterine  flux  to 
exposed  surface  by  brushing  on 
or  melt  against  hot  ladle  and 

drin  cn 

Coen  slot  in  connector  suffic- 
ient to  slip  over  conductor 

a.    Slip  connector  over  one  (1) 
conductor 


r 


Show  how  to  clean  conductor  with 
abrasive  cloth 


NOTE 


When'  rr.aking  the  branch  splice 
use  a  branch  connector  or  vrap 
the  branch  to  the  main  conductor 
v/ith  AUG  14  tinned  copper  i«ire 

/ 
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Cl'TLr'E  OF  riSTRUCTIO'L 


inSTRUCT3R_ACTlVJIl 


STUDENT 


ACTIVITY 


c. 


d- 


Insert  end  of  other  conductor 
into  connector  until  it  butts 
first  conductor  squarely 

r 

Center  connector, o^er  con- 
ductor -nth  slot  up  - 

Tightly  conpress*  connector 
around  conductor  with  pliers 


4.    Soldering  Connector 


\ 


Use  two  solder  ladles,  one  , 
for  hot  solder  and  one  to 
catch,  overflow 

Pour  solder  bver  ends  of 
connector  and  intS  slot  , 
until  connector  and  strands 
are  hot  enough  to  make  solder 
flow  freely 
v 

Abnly  flux  and  alio*;?  to  run 
into  slot  Srid  through  strands 

•  V 

Alternate  souring" solder  and 
applying  'flux  until  connector 
anal  (conductors  tinned  to  a 
brightvshiny  *ast     ,  .  • 

Allow  solder  to  cool  in  ladle, 
and  pour  until  solder  becomes 
plastic  and  fills  slot 


Apply  heat  and  spider,  making 
sure  that  connector  and  all 
dents  caused  by  squeezing  get, 
'filled  with  solder 


-4; 
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f. 


s 
g. 


h. 


Smooth  off  burrs  with  dry 
cotton  tape  while  connector 
is  still  hot 

»ihile  cooling,  polish  connector 
:ith  a  loop  of  1"  cotton  tape 

Polish  connector  and  conductor 
"ith  a  non-conducting 
abrasive  cloth 


Polish  the  connector 


Replacing  Insulation 

1.  Re.  .ove  protective  cloth  wrapping 
(cotton  ta~e) 

v 

2.  Trim'nr  conductor  insulation 

a.  Pencil  rubber  insulation 

b.  Oirensions 

3.  Ipr.ly  rubber  taoe  half-lapped 

a.  Fill  in  space  at  both  ends 
between  connector  and 
trinr.ee  insulation  (start ; 
at  connector  ends) 

b.  Insulate  over  connector  and 
pencil  area  to  the  diameter 
of  the  factory  appJied 
insulation 


'.'hen  penciling  is  specified 
in  the  joint  design,  cut 
the  insulation*tto  a  smooth 
regular  taner  v/ith  a  sham 
knife 


Take  a  caliper  reading  over 
tthe  connecter 


1.3.2-11 
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TUNE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIV 


c.  Continue  the  taping  over 
the  entire  exposed  area 
with  an i form  tension  so 
t',-»e  width  of  the  tape  is 

t  stretcned  to  approximately 
1/3  of  its  original  size 

.  :.'0TE:        Use  extra  care  in  crotch 
areas  on  branch  joints; 
extend  insulation  back 
into  crotch  as  far  as 
possible  to  eliminate  air 
voids. 

d.  Rubber  tape  should  be 
protected     th  friction 
taoe  and.  asphalturc  paint 
orVith  a  layer  of  weather- 
resistant  tape  if  specified 

e.  All  tape  must  be  applied 
smoothly  and  carefully  to 
expel  all  air  and  avoid 
•rinkles 

E.,  Closing  SdI  Obening 


1.    Installing  lead  sleeve 

a.    The  lead  sleeve  previously 
slipoed  over  the  cable 
should  now  be  centered  over 
 sp-Hce  —  


After  taking  the  dimension  of 
the  connector  explain  the  t 
method  of  determining  the 
overall  thickness  of  the 
completed  tape  joint. 
Specifications  for  thickness 
of  tape  insulation  usually 
provide  for  two  times  greater 
thickness  than  the  factory 
insulation. 


Display  a  splice  with  the 
taping  completed 


NOTE: 


Installation  of  a  sleeve  is 
the  same  as  previously  done 
with  telephone  joints. 
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warn  OF  HISTP.UCTION 


IKSTRUCTORl  ACTIVITY 


5TUDEIIT  ACTIVITY 


NOTE : 


NOTE: 


b.  B#at  down  ends  with  a  cable 
dresser  until  sleeve  fits 
snugly  around  caWe  sheath 

Split  sleeve  would  be  applied 
at  this  time  if  required 

c.  Apply  pasters  around  the 
sleeve  at  each  end  with  one 
edge  at  the  shoulder 

While  learning  to  '.ripest 
is  best  to  apoly  two  rows 
of  paper  pasters  at  each 

end  of  the  sleeve  and  also  k 
two  rows  en  the  sheath  of  \ 
the  cable        •  \ 


d.    Apply  caner  pasters  around 

sheath  at; 

{1 )    1/2"  from  sleeve  on  1 
diarreter  and  smaller 
cable  / 


(2)    3/4!-  from  sleeve  on  1 
to  3':  diameter  cable 


(3)    l':  from  end  of  sleeve  for 
cables  over  3''  diameter, 
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OUTLINE  OF  INSTRUCTION 


N 

^ISTRU'CTOR  ACTIVITY 


STUDENT  ACTIV 


e.  Before' making -wipes,  pro-  ' 
v^de  two  (2)  hole.s  in  *r — (- 
sleeve;  one  near"*  each  e^. 
This  will  vent  off  ex- 

*  panding  air  "hi  le  wiping 
the  joint  and^orovYcfe  for 
a  means  of  filling  £he 
joint  with  compound 

NOTE:     Mc-.ke  h'  les  in  sleeve  by  - 
cutting  a  "V"  shape  with 
chipping  knife  and  cur]-. 

*  ing  back  the  ,:V"  to  the  v 
outside 


Hake  the  hqles  with  the  cable 
chipping  Teniae;  one  large  • 
enough  to  accommodate  the 
spout  of  a  funnel 


f.    Making  wipes  -  These  wipes  are  a  repetition 

of  a  straight  and  wye  "Y" 
(1)    Use  only  wioing  solder  ^  telephone  joint 
with  the  percentage  of 
tin  greater  than  37%  A  ^ 
to  avoid  porous  wipes"* 

(2}    Sojder  should  be  ,f  e-  ■ 
tiTeen  550  and  65.0  degrees  F. 
(At  650  degrees  the  sur- 
face is  dark  purple)  N  s 

(3)  Tin  the  surface  of  the  4 
sheath  and  sleeve  between  ^ 

the  paster* 

(4)  Continue. applying  solder, 
building  up  enough  to  make 
a  good  wipe 
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(5)  Use  wiping  clothe  ah^f 
catch  cloths  to  work 
and  compress  the  soldeh 
sufficiently  to  r>reventx 
tin  from  floating  out 

(6)  Allow  wipes  to  cool  to 
a  temperature  where  the 
bare  hand  can  be  held 
on  them  before  moving 
the  cable 

Filling  the  joint 


a.  Insert  filling  funnel  in 
one  of  the  holes  previously 
made  in  the  sleeve.  The 
funnel  can  be  sealed  in 
place  with  friction  tane 

b.  Tilt  joint  slichtly  so  that 
vent  hole  is  slightly  higher 
than  the  other  hole.  The 
'to?  of  the  filVing  funnel 
must  also  be  higher  than 
vent  hole 


c.    Pour  the  insulating  comoound, 
preheated  to  its  pouring 
temperature,  slowly  and 
steadily  into  the  filling 
funnel.    Allow  the  compound 
to  flow  through  the  vent  - 
4?o^  unti  l  -a  11-^4  r~4s -dri  ven 
from  the  joint  and  the 
compound  is  free  from  buttles 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Each  student  can  fill  his 
branch  joint  before  testing 
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MjTLI?;£  OF  INSTRUCT i or: 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
 ,  j  


f. 


r. 


Allow  the  joint  to  cool  to 
150  degrees  F. ,  level 
the  joint  and  a.1 1  ow  the 
compound  to  settle 

After  settling,  refill  to 
elir.iinate  all  voids  due  to 
shrinkage  and-  remove  funnel 

After  the  joint  has  cooled 
doun  to  100  degrees  F. , 
close  the  filling  and  vent 
hole  and  seal  with  solder 

Paint  wipes  and  seal  with 
victolac  to  prevent  corrosion 


I  IK  Application: 

A.    Questions  -(Oral  questions  prepared 
by  the  instructor) 

0.    Practical  Application  Period 


flake  a  straight  splice  in 
accordance  with  Job  Sheet 
JS-1.3.2.1 

Hake  a  branch  splice  in 
accordance  with  Job  Sheet 
JS-T. 3.2.1 


Conduct  oral  quiz 

Inform  students  this  segment 
will  be  taught  in  the  shop 
area 

Hand  out  splicing  tools  and 
materials 

Supervise  and  assist  as  . 
necessary 

.Stress  safety  factors 
Test  the  student's  splices 


Participate  in  ouiz  by 
answering  questions 


Student  will  follow 
instructions  in  Job  Sheet 
JS-1;3.2.1 


2'*S 
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VUTLIME  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  AC  iVITY 


* 


IV.  Summary: 

A.  Cable  ' 

1 .  Type 

2.  Application 

B.  Sol  icing  the  Cable 

%.    Training  the  cable  ends 

2.  Cutting  the  cable  ends 

3.  Placing  the  lead  sheath 

4.  Removing  the  lead  sheath  from 
cable 

5.  Eel  ling  out  the  lead  sheath 

6.  Removing  belt  insulation 

7.  Percving  conductor  insulation 

C.  Connector  Installation 

1.  Protect  the  Insulation  from 
solder  with  cotton  tape.  * 

1  v 

2.  Ensure  that  conductor  is  clean 
3%    Ooen  slot  in  connector 

4,    Soldering  Connector 

2  i ' »  • 


Review  of  important  subject 
matter 


Do  not  introduce  new  material 

5 

Have  student  to  hold  all 
questions  until  comoletion 
of  s unwary 


Give  undivided  attention 
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0.    Replacing  Insulation 


V. 


1.  Rerr.ove  protective  cloth 
wrapping 

2.  Trimrring  conductor  .insulation 

3.  Apply  rubber  tape  half-lapped 
E.    Closing  splice  Opening 

1.  Installing  lead  sleeve 

2.  f i 1 1 ing  the  joint 
Criterion  Test: 

A.  flake  a  straight  splice  in 
accordance  with  Job  Sheet 
JS-1.3.2.1 

B.  Hake  a  brancn  splice  in 
accordance  with  Job  Sheet 
JS-1 .3.2-1 


VI.    Assignment:  ,  *  • 

A.    Read  and  study  Underground  Systems 
Reference  Bo*k,  1957  Ed. ,  Chapter 
9,  pages  11  "  22 


Hand  out  splicing  tools  and 
material s 

Stress  safety  factors 


Inform  students  they  will  be 
performing  without  supervision 

Grade  student  on  go-no  go  basis 


Have  student  dismantle  his" 
splices  and  salvage  materials 
after  test 

Ask  oral  questions  on  reading 
assignment  > 


Ask  questions  after 
completion  of  surr.marv 


Student  will  demonstrate 
knowledge  by  performing 
a  straight  and  a  branch 
sol  ice 


Position  completed  sol  ice 
on  test  frame 


Participate  by  answering 
oral  questions  '  - 
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NAVAL  CONSTRUCTION  TRAINING  CENTER 
GULFPORT,  MISSISSIPPI  39501 


COURSE  TITLE  AND  NUMBER:    CONSTRUCTION  ELECTRICIANS/ 

CABLE  SPLICING  A-721-0023 

CLASSIFICATION:  Unclassified 

TOPIC  NUMBER  AND  TITLE:    1.3.3    TERMINATION  SPLICE, 
5  kv,  VARNISHED  CAMBRIC  INSULATED-LEAD 
SHEATHED  AWG  H/D  POWER  CABLE 

'."IMF  ALLOCATION:    Classroom  1  Hour 

Practical  6  Hours 

INSTRUCTIONAL  MATERIALS: 

1.  Text: 

a.    Underground  Systems  Reference  Book* 
1957  Edition,  Edison  Electric  Institute 

2.  Reference:  None 

3.  Training  Aids: 

a.  Display  Board  -  Single  Conductor,  Type  T 
Capnut  Pothead 

b.  Drawing  -  G  J  W  Soldertite  Pothead, 
Drawing  *  E0-4102-B,  Consolidated 
Edison  Company  of  N.Y.,  Inc. 

c.  5  kv  Single  Conductor  Capnut  Pothead, 
CE  "C"  1.3.3.10  * 


4 

5 
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d.  ,  Installation  Instruction  #GWI  1-56, 
Single  Conductor,  Type  T  Capnut 
Pot heads,  G&W  Electric  Specialty  Company, 
3500  West  127th  Street,  Blue  Island, 
111 inois 

Training  Aids  Equipment:  None 

Tools  and  Equipment: 

a.  Cable  Splicers  Tool  Box 

b.  Hacksaw 

c.  Sharpening  stone 

d.  Pliers,  eagle  beak 

e.  Melting  po.t  (solder) 

(1)  Electric 

(2)  Cast  iron 

f.  Gas  furnace  (butane) 

g.  Windshield 

h.  Cable  slicer  (hand) 

i.  Oil  pan 
j.    Oil  pot 
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k.    Stand,  pipe  * 
1 .  Funnel 

Is 

6.    Materials:  V  "" 

a.    Cable,  5  kvf  VCL,  AWG  #40,  1/C, 

3*  per  student  , 

t.    Tapes  * 

(1)  Varnished  cambric,  3/4" 

(2)  Shielding,  copper  mesh'.' 
(2)  Cotton 

c.  Insulating  oil 

d.  Abrasive  cloth  (non-conducting) 

e.  Solder,  40/60 

f.  Sterine  candles 

g.  Paper  pasters 

i 

h.  Wiping  rags 
TERMINAL  OBJECTIVE 

Supported  entirely  by  this  lesson  topic: 

#1.3      Upon  completion  of  this  unit  the  student 
will  be  able  to: 


o  4 1; 
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1.    Splice  Single  and,  three  conductor,  5  kv  power 
cable  in  the  beloy  listed  types  of  cable.  The 
type  of  splice  to  be  made  in  each  cable  and  the 
time  limit  prescribed  are  ^indicated  by  each 
cable. 

a.  Rubber  ir\sul  at  ion-rubber  sheathed  cable, 
v, single  conductor  -  st^ight  splice  - 
".2.0  hours.  -f  /> 

v , 

b.  '  Rubber  insulation-Teati  sheathed  cable,  single 

conductor  -  straight  splice  -  7.0  hours. 

c.  Rubber  insulation- lead  sheathed  cable,  single 
conductor  -  branch  splice  -  14.0  hours. 

d.  Varnished  cambric  insulation-lead  sheathed 
cable,  single  conductor  -  termination  splice  - 
4.0  hours. 

e.  XLP  unshielded  cable,'  single  conductor  -  straight 
splice  -  3.0  hours. 

f .  XLP  unshielded  cable,  single  conductor  - 
straight  splice  -  4.0  hours. 

g.  XLP  shielded  ot  unshielded  cable,  three  conductor 
straight  spliceV  11.0  Hours. 

*h.    XLP  shielded  or  unshielded  cable,  single  con- 
ductor -termination  splice  -  2. 0j hours. 

t.    XLP  shielded  or  unshielded  to  varnished  cambric 
cable,  single  conductor  -  straight  transition 
splice  -  11.0  hours. 

*  » 
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,  These. splices  wtlJ.be  constructed  in  accordance  with 
Underground  Systfis  Reference  Book,  1957  Edition, 
Edison  Electric  Institute,  and  Job  Sheet  CE  "C" 
1.3J  series  without  deviation.   All  splices  will 
be  required  to  withstand  an  acceptance  test  in 
accordance  with  Insylated  Power  Cable  Engineers 
Association  (IPCE)  standards  when  tested  with  a 
DC  High  Potentiai  Tester  to  satisfactorily  complete 
this  objective 

ENABLING  OBJECTIVE  ; 

Supported  entirely  by  this  lesson  topic:  * 

£1,3.3    Upon  completion  of  this -topic  the  student 
will  be  able  to  construct  a  termination 
splice  in  a  5  kv,  single  conductor,  varnished 
cambric  insulated-lead  sheathed"*(VAL) ,  AWG 
*4/0  Power  cable  utilizing  the  appropriate 
tools  and  materials  in  accordance^!  th 
Underground  Systems  Reference  Book .  1957 
'  Edition,  Edison  Electric  Institute  #nd  Job 
Sheet  CE  "C"  1. 3. 31J  without  deviation. 
•The  splice  will  be  required  to  withstand  an 
acceptance  test  of  37.2"  kv  for  15  minutes  in 
accordance  with  Insulated  Power  Cable  -Engineers 
Association  (IPCE)  standards  when  tested  with 
a.  DC  High  Potential  "Tester  to  satisfactorily 
complete  this  objective. 

CRITERION  TEST  \ 

The  stud'ent  will  construct  a  termination  splice 
in  a  5  kv,  single  conductor,  varnished  cambric 
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insulated-lead  sheathed  (VCL),  AWG  #4/C  ^ 
power  cable  utilizing  the  appropriate 
tools  and  materials  in  accordance  with 
Underground  Systems  Reference  Boe*,  1957 
edition,  Edison" Electric  Institute  and 
Job  Sheet  CE  "C«*  1.3.3.1J  without  devia-  • 
tion.    The  splice  will  be  required  to 
withstand  an  acceptance  test  of  37.2  kv 
for  1.5  minutes  in  accordance  with 
Insulated  Power  Cable  Engineers  Associa- 
tion (IPCE)  standards  when  tested  with  a 
DC  High  Potential  Tester  to  satisfactorily 
complete  this  objective. 

HOMEWORK 

Read  and  study  Underground  Systems 
Reference  Book,  1957  Edition.  Edison 
Electric  Institute ,  Chapter  £ 


OUTLINE  OF  INSTRUCTION 


I.    Introduction  to  the  Lesson 

A.  Establish^Contact 

B.  Establish  Readiness 

C.  Establish  Effect 

D.  Overview 


II.  Presentation: 

A.    Terminating  Varnished  Cambric 
Insulated-Lead  Sheathed  Power 

Cable 

1.    For  outdoor,  shielded 

a.  Lead  or  unleaded  sheath 

b.  Contaminated  atmospheres 

c.  Oil -stops  (to  prevent 
migration) 


INSTRUCTOR  ACTIVITY   STUDENT  ACTIVITY 


Introduce  self  and  topic 

Direct  student  thinking  along 
desired  line 

Show  the  student  the  value  of  the 
subject  matter  to  him 


State  topic  objective 

Explain  the  method(s)  to  be  used 

Topic  Criterion  Exercise 

a .  How? 

b.  When? 

Make  ready  the  T/A  listed  for 
this  lesson. 

Handout  text,  job  sheet  JS-1.3.3.1 , 
Installation  Instruction  #GWI  1-56, 
and  Drawing  IE0-4102-B 


Students  bring  out 
individual  needs  for 
this  lesson 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


2.*  Stress  cones 

a.  All  shielded 

b.  Lead  or  unleaded  sheath 

c.  Stress  relief  cone  designs 

m   B.    Terminating  Procedures 
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Cut  wiping  sleeve  on  gauge 
lines  t.o  pass  cable  (if 
required)  and  remove  any 
burrs  or  sharp  edges 

Mount  pothead  on  the 
supporting  structure 


a.  Form  cable  to  the 
approximate  final 
position 

t.    Mark  sheath  even  with 
the  lower  end  of  the 
porcelain  insulator  and 
the  lower  end  of  the 
wiping  sleeve 

2e    Remove  wiping  sleeve  from 
lower  end  of  the  pothead  and 
slide  down  over  *the  cable 


s 


Refer  student  to  USR  book,  Ch.  9, 
section  D,  page  9-30,  Table  VIII 


Student  notes  Tatle 
VI T 1  in  the  text 
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OUTLINE  OF  INSTKUCi  iON 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


4.  Measure  the  distance  from 
the  bottom  of  the  cable 
socket  to  the  lower  end  of 
the  porcelain  insulator 

a.    Cut  the  cable  this 

measured  distance  above 
top  mark  on  sheath 

fc.    Remove  sheath  and  cable 
insulation  at  end  of 
cable  for  a  distance  equal 
to  the  depth  of  the  cable 
socket  plus  V'.  Be 
careful-  not  to  open  up 
the  conductor  strands 

c.  Remove  cable. socket  stud 
from  porcelain  insulator 

d.  Tin  the  end  of  the 
conductor  and  socket  of 
connector  and  sweat 
together 

5.  Remove  lead  sheath  from  cable 
down  to  1"  above  the  lower 

'  mark  on  sheath 

a.    Bell  end  of  lead  sheath 
slightly  by  properly 
scoring  and  tearing 


Assist  students  as  required 
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OUTLINE  Of  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


b.  Be  careful  not  to  injure 
the  factory  Insulation 

c.  Wrap  .005"  X  k"  copper 
shim  around  cable 
insulation  and  slide  it 
3/16"  under  lead  sheath 

t!.    Pencil  insulation  at 
cable  socket  for  V 

6.  Tape  end  of  cable  with 
varnished  cambric  to  prevent 
insulation  from  loosening 

7.  Guild  up  insulation  for  Measure  the  tape  buildup  of 
stress  cone  of  halflapped  the  stress  cones 

'    3/4"  or  1"  oil -packed 
varnished  cambric  tape  to 
dimensions  shown  on  Table 
VIII,  page  9-30  of  text 


£.    Over  the  cone  of  varnished 
cambric  tape  apply  3/4" 
wide  copper  mesh  tape  with 
one-half  lap  extending  from 
the  largest  diameter  of  the 
cone  to  the  cable  sheath 

a.    Spot  solder  the  copper-         Use  minimum  amounts  of  solder 
•mesh  tape  at  points  tlong 
the  cone  and  to  the  cible 
sheath 


f 
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OUTLINE  CF  INSTRUCTION  INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


9.    Paint  entire  surface  of  the 
wiping  sleeve  gasket  with^a* 
good  grade  of  gasket  compound 

a.  Allow  it  to  become  tacky 

b.  Place  over  cable  and  into 
machined  groove  of  wiping 

sleeve  ^, 

IC.    Clean  and  dry  the  inside  of  the 
porcelain  insulator 


a.    Place  over  the  cable  socket 
and  cable 


b.  Be  sure  that  the  locking 
fins  on  the  cable  socket 
connector  are  properly 
located  to  engage  in  slots 
in  porcelain 

c.  If  they  do  not  engage, 
clamps  can  be  loosened 
and  the  insulator  rotated 
until  they  do  engage 

11.    Bolt  porcelain  insulator 
tightly  to  the  wiping 
sleeve  with  the  filling  plug 
in  a  convenient  location 

a.    Tighten  all  bolts  evenly 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


12. 


13. 


Wire  brush  threads  on  stud 
to  remove  any  particles  of 
dirt  and  assemble  top  seal 
as  follows: 

a.  Paint  the  entire  surface 
of  che  top  sealing 
gasket  with  a  good  grade 
casket  compound 

b.  Allov.'  gasket' to  become 
tacky 

c.  Place  in  machined ■ groove 
of  capnut 

d.  Screw  capnut  down  on 
stud  unti 1  there  is  no 
space  between  the  bottom 
of  the  capnut  and  the 
top  of  the  porcelain 
bushing 


Screw  venting  and  stud 
positioning  plug  and  gasket 
intc  the  hole  ir  side  of 
capnut.    If  plug  does  not 
screw  all  the  way  in,  the 
cable  has  been  cut  too  long 
and  the  pothead  must  be  taken 
apart  and  corrections  made 

•  1.3.3-9 


OUTLINE  OF  INSYfs'uC'i  ION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


14.  Use  sterine  as  a  flux  and 
wipe  joint  between  wiping 
sleeve  and  lead  sleeve  of 
cable.    Remove  wiping  sleeve 
pipe  plu9  during  this  oper- 
ation to  eliminate  internal 
pressure 

15.  Attach  standpipe  to  filling 
hole 


Demonstrate  this  verticle  wipe 


Standpipe  should  be  heated 
before  pouring  oil  through 
it 

Fill  until  the  oil  comes 
out  of  the  top  vent  hole 


Allow  time  for  the  oil 
cool 


tc 


16. 


d.  Remove  standpipe 

e.  Coat  the  threads  of  the 
filling  hole  and  vent 
plugs  with  gasket  compound 
and  tighten  securely 

Retighten  all  joints  securely 
Brighten  contact  surface  on 
capnut  stud  with  sandpaper  and 
attach  aerial  log 


Show  the  completed  splice 


1.3.3-10 


o 


9 

ERIC 


2^S 


OUTLINE  OF  INSTRUCTION 


III.  Application: 

A.  Questions  (Oral  questions  prepared 
by  the  instructor) 

B.  Practical  Application  Period 


1.    Make  a  termination  splice 
'in  accordance  with  Job 
Sheet  JS-1.3.3.1 


IV.  SJfcnmary: 

A.    Terminating  VCL  power  cable 

1 .  Outdoor  shielded 

2.  Stress  cones 

G.    Terminating  procedures 

1 .    Measure  and  mark  cables 
.  -         2.    Remove  insulation  and  sheath 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Conduct  oral  qui? 

Inform  students  this  segment 
will  be  taught  in  the  shop 
area 

Hand  out  splicing  tools  and 
materials 

Supervise  and  assist  as 
necessary 

Stress  safety  factors 

Test  the  student's  splice 

Review  cf  important  subject 
matter 

Don't  introduce  new  material 

Fold  all  questions  until 
completion  cf  summary 


Participate  in  quiz 
by  answering  questions 


Student  will  fellow 
instructions  in  Jcb 
Sheet  OS-1 .3.3.1 


Give  undivided  attention 
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l iN?  0L  INSTRUCTION 


3.    Instal 1> connector 

£.    Build  stress  cone 

/  . 

5.  Assemble  pot  head  with  cabl 

6.  Fill  pothead  with  oil 

7.  Install  plugs  securely 

8.  Brighten  contact  surface 
Criterion  Test: 

A.    Make  a  termination  splice  in 
accordance  with  Job  Sheet  JS-1 
3.3.1 


Assignment: 


A.    Read  and  study  Underground 
Systems  Refertnce  Book,  1957 
Ed. ,  chapter  9 


(. 


t  s 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Hand  out  splicing  tools  and 
materials 

Stress  safety  factors 

Inform  students  they  will  be 
performing  without  supervision 

Grade  student  on  go-no  go 
basis 

Have  student  dismantle  his 
splice  and  salvage  materials 
after  test 


Student  will  demonstrate 
knowledge  by  perf ermine 
splice 


Ask  oral  questions  on  reading 
assignment 


Participate  by  answering 
oral  questions 
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NAVAL  CONSTRUCTION  TRAINING  CENTER 
GULFPORT ,  MISSISSIPPI  39501 


COURSE  TITLE  AND  NUMBER:    CONSTRUCTION  ELECTRICIAN/ 

CABLE  SPLICING  A-721-0023 

CLASSIFICATION:  Unclassified 

TOPIC  NUMBER  AND  TITLE:    1.3.4  CROSS-LINKEG 
POLYETHLENE  INSULATED  CABLE  SPLICING 

TIME  ALLOCATION:    Classroom  3  Hours 

Practical  40  Hours 

INSTRUCTIONAL  MATERIALS: 

1.  Text: 

•V-    Terminations  and  Splices  -  Theory  - 
Practice,  PLM  Products.  479$  W  ISQth 
st.,  Cleveland,  Ohio 

2.  Reference: 

a .  Underground  Systems  Reference  Book, 
1957  Edition,  Edison  Electric  TniTi tute 

b.  Design  and  Engineering  Manual,  3M  Electro- 
Products  Division 

2.    Training  Aids: 

a.    Display  Boards: 


(1)  XLP  Shielded  Cable,  Single  Conductor, 
Straight  Splice  Cut-away 

(2)  XLP  Unshielded  Cable,  Single  Conductor, 
Straight  Splice  Cut-away 

(3)  XLP  Cable,  Three  Conductor,  Straight 
Splice  Cut-away 

All -Tape  Splice  Kit  -  CE  "C" 
1.3.4.1J 


3M  "Scotchcast"  Print  E-MPC-3 
1.3.4.2J 


CE  "C" 


d. 


"Collyer"  Print  No.  SR-4:  Mine  Power  Cable 
5-15  kv,  Straight  Splice  (Shielded)  3/C  - 
CE  "C"  1.3.A.3J 


4.  Training  Aids  Equipment;  Nonf- 

5.  Tools  and  Equipment: 

a.  Cable  Splicers  Tool  Bex 

b.  Hacksaw 

c.  Sharpening  stone 

d.  Soldering  coppers 
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e.  Compression  tools,  Burndy 

r 

.(1)    Hytool  MY29-3 

(2)  Hypress  Y34A  (hydraulic) 

(3)  Hypress  Y35  (hydraulic)  ' 

f.  Cable  stripping  tools 

(1)  PIP  type  SQ,  various  sizes 

(2)  Greenlee,  Numbers  1805  and  1905 

g.  Cable  pencilling  tool,  PLM  type  PT  * 
(various  sizes) 

h.  Cable  slicer 

i.  Resin  pressure  gun,  Scotchcast  E-4A 
flaterials: 

a.  Cable,  Cross-Linked  Polyethlene,  5  kv 

(1)  Shielded,  1/C,  AWG  #4/0 

(2)  Unshielded,  1/C,  AWG  #4/0 

(3)  Shielded  or  unshielded,  3/C* 
AWG  #4/0 

b.  GE  Uni-Kit  No.  SS  8-B  or  equal • 


( 


c.  Connectors 

(1)    Burndy  Hylink  YS28  or  T&B  54512  (4/0) 

d.  Tapes 


(1 
(2 

(3 
(4 

{5 
(6 


Semi -conducting,  "Scotch"    13  or  equal 

High  voltage,  "Scotch"  23,  GE  8360,  Bishop 
Bi-seal  (Tomic  No.  3T)  9G5970  00931  4491 

Shielding  Braid,  "Scotch"  24,  Tomic  Nc.  1ST 

Spacer,  Scotch  No.  P-3,  9G  5975  00909  2053 

Anhydrious,  "Scotch"  No.  P-4 

Vynal  Plastic,  ,1"  X  108'.  "Scotch'  m  - 
9G  5970  00926  7220 


e.  Injection  Fitting  "Scotchcast"  P-l  9G  5975  00992  3589 

f.  Nozzle  for  E4  resin  pressure  gun,  P-5  9G  5975  C0992 
3590 

g.  Resin,  "Scotchcast"  electrical  insulating,  No.  4, 
sizes  "B"  &  "C"  9G  5970  00814  1788 

h.  '  Abrasive  paper,  Grit  320,  5350-00229-3086 
1.    Solder,  wire  ^-50  3439  273  1637 

j.  Trlchlorethylene 
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TERMINAL  OBJECTIVE 

Supported  entirely  by  this  lesson  topic: 

r/1.3      Upon  completion  of  this  unit  the  student 
will  be  able  to: 

1.    Splice  single  and  three  conductor,  5  kv 
power  cable  in  the  below  listed  types  of 
cable.    The  type  of  splice  to  be  made  in 
each  cable  and  the  time  limit  prescribed 
are  as  indicated  by  each,  cable. 


a.    Rubber  insulation-rubber  sheathed 
cable,  single, conductor  -  straight 
splice  -  2.0  hours.  v 

L."   Rubber  insulation-leaft  sheathed 
cable,  single  conductor  -  straight 
splice  -  7.0  hours. 

c.    Rubber 'insulation-lead  sheathed 
cable,  single  conductor  -  branch 
splice  -  14. C  hours. 

c.    Varnished  cambric  insulation-lead 
sheathed  cable,  single  conductor  - 
termination  splice  -  4,0  hours. 

c    XLP  shielded  cable,  single  conductor  - 
straight  splice  -  3.C  hours. 

f.    XLP  unshielded  cable,  single  conductor 
straight  splice  -  4.0  hours. 


g.  XLP  shielded  or  unshielded  cable,  three 
conductor  -  straight  splice  -  11.0  hours. 

h,  XLP  shielded  or  unshielded  cable,  single 
conductor  -  termination  splice  -  2.C  hours. 

*■    i.    XL?  shielded  or  unshielded  to  varnished 

cambric  cable,  single  conductor  -  straight 

*  transition  splice  -  11.0  hours. 

These  splices  will  be  constructed  in 
.accordance  with  Terminations  and  Splices  - 
Theory  -  Practice,  PLM  Products.  4799 
W  150th  St. ,  Cleveland,  Ohio  and  Job  Sheet 
CE  UC"  1.30  series  without  deviation.  All 
splices  will  be  required  to  withstand  an 
acceptance  test  in  accordance  with  Insu- 

•  lated  Power  Cable  Engineers  Association 
(IPCE)  standards  when  tested  with  a  DC 
High  Potential  Tester  to  satisfactorily 
complete  this  objective. 

ENABLING  OBJECTIVE 

Supported  entirely  fcy  this  lesson  topic: 

#1.3.4    Upon  completion  of  this  tcpic  the  student 
will  be  able  to  construct  the  following  • 
splices  in  5  kv  Cress-Linked  Polyethlene 
insulated  cables  utilizing  the  appropriate 
tools  and  materials  in  accordance  with 
Terminations  and  Splices  -  Theory  -  Prac- 
tice, PLM  Products,  4799  w.  150th  St." 
Cleveland,  Ohio  and -Job  Sheet  as  indicated 
by  each  type  cable.  « 
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t.    /.  •    .hielcec,  single  conductor,  AWG  #4/0  HOMEWORK 
power  cattle  -  CE  "C"  1.3.4.1J 

Read  and  study  Terminations  and  Splices 

2.  XLP  unshieldec ,  single  conductor,  AWG  Theory  -  Practice,  PLM  Piouixts,  4799  V. 
M/C  power  cable  -  CE  "C"  1.3.4.2J.  150th  St.,  Cleveland,  Ohio    Chapter  III 

3.  XLP  shiel dec  or  unshielded,  three  conductor, 
AWG  #4/0  power  cable  -  CE  "C"  1.3.4.3J. 

The  splices  will  be  require^  to  withstand  an  acceptance 
test  of  27.6  kv  for  15  minutes  on  shielded  cable 
and  ?8.€  kv  for  15  minutes  on  unshielded  cable  in 
accordance  with  Insulated  Power  Cable  Engineers 
Association  ( IPCE)  standards  when  tested  with  a 
DC  High  Potential  Tester  to  satisfactorily 
complete  this  objectiye.  . 


CRITERION  TEST 

^The  student  will  construct  the  following  splices 
•i  kv  Gross-Linked  Polyethlene  insulated  cables 

Uvilizirg  the  appropriate  tools  and  materials  in 

accordance  with  Terminations  and  Splices  -  Theory  - 
practice,  PLM  Products,  4799  W.  150th  St.,  Cleveland, 
,0hic.  and  Job  Sheets  CE  MC"  1 .3.^.1  J,  CE  "C"  1.3.4.2J, 

antf  CE  "C"  1.3.4.30.    The  splices  will  be  required  to 

withstand  an  acceptance  test  of  27.6  kv  for  i5  minutes 

on  s'hieldec  cable  and  2G.8  kv  for  15  minutes  on 

unshieldec  cable  in  acn<?rdance  with  Insulated  Power 

Cable  Engineers  Association  (IPCE)  standards  when 

tested  with  a  DC  High  Potential  Tester  to  satisfact-  ' 
orf!y  complete  this  objective. 
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OUTLINE  OF  INSTRUCTION  

I.    Introduction  to  the  Lesson 
■    A.    Establish  Contact  - 
P.    Establish  Readiness 

C.    Establish  Effect 
Overview 


II.    Presentation : 

Cable  Preparation 

1.    Train  cable  into  position, 
determine  splice  location  and 
cut  into  proper  igth 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Introduce  self  and  topic 

Direct  student  thinking  along 
desired  line 

Show  the  student  the  value  of 
the  subject  matter  to  him 


State  topic  objective 

Explain  the  method(s)  to  be  used 

Topic  Criterion  Exercise 

a .  How? 

b.  When? 


Students  brine;  cut 
individual  needs  for 
this  lesson 


Make. ready  the  JJA  listed  for  this 
lesson  f 


Hand  out  text  and  job  sheets  for 
this  lesson 

Hand  out  manufacturers  instruction 
for  splice  kit 

Note  the  amount  of  jacket  to  be 
removed 


Note  page  3  &  5, 
Table  One  and  splice 
diagram 
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CUTLI NE  OF  INSTRUCT^ : .  INSTRUCTOR  ACTIVITY   ,  STUDENT  ACTIVITY 

2.  Determine  length  of  sheath 
opening 

3.  Clean  cable  sheath  at  points  of 
tape  or  resin  contact  in  splice 
area 


a.  ..   Consider  no  cable  sheath  as 

clear  regardless  of  how  it 
look/ 

b.  Use  a  knife  held  approximately 
perpendicular  to  cable  and 
pull  as  a  scraper  or  use  a 
non-conductive  abrasive  cloth 

c . 


4.    Retrieve  jacket  (sheath) 

a.  Make  circular  score  about 
one-half  (H)  way  through  its 
thickness 

b.  Make  longitudinal  cut  from  one 
end  of  cable  back  to  the 
score.    Care  must  be  taken  not 
to  cut  shielding  or  Insulation 


Use  abrasive  cloth  and  trichlore- 
thylene  to  clean  the  sheath 


Remove  jacket  as  per  outline  - 
to  expedite  the  demonstration 
have  various  phases  of  the  splice 
prefabricated 


Use  only  approved  types  of 
cleaning  solvent  such  as 
trichlorethylene  or  similar 
with  a  lint  free  cloth  to 
wipe  the  cable  sheath  clean 
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OUTLINE  Of  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


\ 


c.    After  moving  jacket,  all 

bedding  tapes  should  be  'removed 
batk  to  the  jacket 

Remove  metallic  shielding  (if  used) 

a.  Wrap  glass  cloth  tape  around 
shielding  the  required  distance 
from  cable  jacket,  usually  one 

inch 

b.  Tin  and  soldeV  area  between 
glass  tape  and  sheath  to  hold 
shielding  in  place 

c.  A  ground  strap  of  braid  ray  be 
attached  during  the  soldering 
process 

d.  fold  a  sharp  knife  against 
shielding  at  pcint  cf  removal 

f.     full  shielcing  away  from  cable 
irsLlation  against  the  blade 
(...*  the  knife 

(1)  Care  must  be  taken  not  to 
rick  the  cable  insulation 

(2)  Be  sure  no  sharp  edges 
point  down  at  cable 
insulation 


Demonstrate  the  use  cf  tape 
(glass)  and/or  the  use  of  a 
hose  clamp  to  aid  in  the 
removal  of  the  shielding. 
NOTE:    If  not  tape  type, 
wrap  IS  layers  of  copper  mesh 
over  wire  shielding 


Solder  the  shielding 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(3)    Shieldinq  may  be  {oiled 
back  at  edge  to  elimi- 
nate sharp  points  ( 

Remove  all  traces  of  semi- 
conducting material  from  the 
exposed  insulation  back  to 
within  approximately  one- 
quarter  inch  from  the 
metallic  shielding 

(1 )  Rubber  insulation  is 
best  cleaned  by  scrap- 
ing with  a  knife  and 
then  buffed  with  non- 
conductive  abrasive 
cloth 

(2)  Polyethylene,  may  only 
need  to  be  buffed  with 
an  abrasive  cloth 


When  semi -conducting  tape  is 
removed  fold  back  over  the 
shielding  tape 


(3)    Only  approved  solvents 
should  be  used  on  the 
sheaths 


Remove  and  pencil  insulation       s   Have  student  measure  the  connector     Measure  the  connector 

to  determine  the  dimension  cf  cut- 
'  back 

i 

i 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Remove  insulation  from  end 
of  conductors  for  one-half 
the  connector  length  plus 
an  additional  length  cs  re- 
quired by  the  splice  draw- 
ing to  allow  room  for  a 
smooth  transition  between 
connector  and  the  penciled 
insulation 


Question  students  -  dinmnsion 


Polyethylene  insulation  can 
best  be  removed  with  a 
stripping  tool,  but  when  not 
available,  it  must  be  ring 
cut  with  a  knife  and 
stripped  as  a  rubber  cable 

l 

Lxtreme  care  must  be  used  when 
removing  insulation  not  to 
nick  conductor 


Show  the  use  of  strippers 
and  penciling  tools.  A 
penciling  tool  may  be  used 
to  remove  all  of  the  insulation 


ri. 


Insulation  nay  be  penciled 
*•  1 1 ^  either  a  knife  and  atra- 
sive  cloth  or  a  mechanical 
penciling  tool 


The  penciled  area  must  be 
smooth  and  uniform 


NOTE :    Use  of  Burndy  and  T&B  indent 
and  crimping  tools  previously 
taught 
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OUTLINE  OF  iNb I  RUCTION  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 


B.    Connector  Installation 

1.    Proper  choice  of  connector  is  an 
integral  and  essential  part  of 
making  a  reliable  splice 


2.    Connectors  can  be  put  into  two 
general  classifications: 

a.  The  metal  in  the  connected 
conductors 

(1)  Copper  connectors  for 
copper 

(2)  Aluminum  connectors  for 
aluminum 

(3)  Special  connector  re- 
quired to  connect 
copper  to  aluminum 

b.  The  design  of  the  connector 
may  be: 

(1)  Solder  -  sweated  type 

(2)  Crimp  type 

(3)  .Thertttoplastlc  Insulated 
cables  must  he  Joined 
with  crimp  connectors 
only 


An  EEI  approved  solder  connector^ 
may  be  used,  but  warn  the  splicers 
to  use  minimum  heat,  and  extreme 
care  not  to  melt  the  tapered 
insulation 
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OUTLINE  OF  INSTRUCTION  INSTRU^QR  ACTIVITY  STUDENT  ACTIVITY 

3.  Clean  ends  of  conductors  by  scraping 
and  apply  sterine  flux  -  and  connect 
by: 

a.    installing  solder  connectors 

(1)  Slip  over  one  conductor 

(2)  Insert  end  of  the  other 
conductor  into  connector 
until  1t  butts  first  con- 
ductor squarely 

(3)  Center  over  conductors 
with  slot  on  top 

(4)  Tightly  press  connector 
around  conductor  with 
pliers 

(5)  Use  two  solder  ladles,  one 
to  pour  hot  solder  and  one 
to  catch  overflow 

(6)  Pour  hot  solder  over 
connector  and  into  slot 
until  connector  and 
conductor  are  hot  enough 

v  .  to  make  solder  flow  freely 

(7)  Apply  flux  and  allow  to 

run  into  slot  and  through  v- 

;:-  strands 
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OUTLINt  Or  INSTRUCTION  :  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

«  "  > 

{8}    Alternate  potiring  and 
applying  flux  until 
connector  is  tinned  to 
a  bright  shiny  coat 
approximately  5  or  6 
times 

(9)    Allow  solder  to  cool  in  1 
the  ladle.    Pour  until 
solder  becomes  plastic 
and' fills  slot,  while 
tapping  the  connector 

(10)  Smooth  off  the  burrs 
with  dry  cotton  tape 
while  the  connector  is 
still  hot  and  dress 
with  a  small  wipe  cloth 

(11)  While  cooling,  polish         Polish  connector  with  abrasive 
the  connector  with  a  cloth  and  file  as  required 
loop  of  1"  cotton  tape 

and  small  wipe  cloth 

b.    Installing  crimp  type  connectors 

(1)   Thoroughly  clean  inside  of  i 
connector  and  slip  over  one 
of  the  pre-cTeaned  con- 
ductors 


^ERJC    ~  ^ 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


(2)  Insert  end  of  the  other 
conductor  into  the 
connector  until  the  ends 
butt  squarely 

(3)  Center  connector  over 
conductor  ends 

(4)  Crimp  with  either  hand 
or  hydraulic  crimping 
device  * 

(5)  Indents  in  connector  must 
be  filled  to  reduce  stress 
and  make  joint  electrically 
round 

(6)  Indents  can  be  filled  by 
pushing  semi -conducting 
tape  into  them  and  wrapping 
the  tape  tightly  over  the 
edge  of  the  connector 


STUDENT  ACTIVITY 


NOTE:    "Scotch"  13  semi-conducting 
tape  is  non-vulcanizing  and 
is  compatible  with  all 
rubber  and  thermoplastic 
insulations 


Replacing  Insulation 

1 .    Resin  type  joints , 
and  telow) 


.v 


3 


(7.5  kv  cable 


Refer  to  3M  Print  E-MPD-4  in  text 


Student  follows  the 
instructions  With  , 
the  print 
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OUTLINE  Or  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUOtNT  ACTIVITY 


Apply  spacer  tape  (Scotch 
P-3) 


NOTE:    On  shielded  splices  do  not 
extend  the  P-3  spacer  oves 
the  shielding  or  semi- 
conducting tape 


{ 1 )    Level  wind 

(2)  Do  not  stretch  , $ 

(3)  Taper  smoothly 

Apply  electrostatic  shield  This  step  only  for  shielded  cable 
(1)    Apply  a  tightly  wrapped     NOTE:    Refer  to  text  -  Splicing 


layer  of  "Scotch"  13  tape 
over  the  cable  semi- 
conducting tape  and  V 
onto  the  metallic  shield 
at  each  end 

(2)    Wrap  one  layer,  one-half 
lapped  of  "Scotch"  #24 
shielding  tape  over  the 
entire  splice  ending  h" 
onto  the  metallic  shield 
of  each  cable 

c.    Attach  bonding  \«ire 

(1)  Wrap  spirally  around 
spliCfe  and  solder  to 
the  other  cable  shield 


and  Termination  Theory  and 
Practice,  Ch.  I,  Section 
III,  Insulation  Shielding, 
page  10  (The  principal 
functions  of  an  insulation 
shield  are: ) 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


v 


v 


(2)   Build  dam  with  insulation 
.  putty  below  and  above  the 
ground  wire        '  * 


d.   Apply  outer  sheath 

(1 )  Wrap  spacer  tape  over 

« 4  '  *      .entire  joint  extending 

3"  onto  cable  jacket  or  ■ 
.  sheatn 

(2)  pulld  up  according  to 
drawing  qr  between  and 

3/8*  , 

.  (3)   Level  wind 


f. 


P-l  injection  fitting 
installation 

* 

(!)   Position  P-l  fitting  near 
one  end  of  splice  * 

(2)   Position  the  spout  for. 
.  maximum  convenlence-iwhen 
•usfwg  the  resin  pressure 
gun'  . 

Plastic  tape  envelope 
installation  < 


Refer  the  students  to  appendix  .       Students  note  how  the 
II,  page  46D,  step $  for  illustra^   .dam  1s  constructed 
t'ion  of  dam.  'The  ordund  braid  ? 
should  bsft  filled  v/ith  solder  for         f>  •  j. 

V'  on  each  side -of  the  dam  *  • 


1 
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INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT 


05 


Using  IV1  scotch  brand  / 
#33  electrical  tape  - 
start  the  first  strip  of 
tape  on  one*side  of  the 
Injection  fitting  and 
continue  half-lapping  y 
beyond  the  .end  of  the 
spacer  tape 


NOTE:   This  tape  should  be  1"  to 
:  ltf  Inwldth.,  "Scotch" 
#88  is  in  Federal  Supply 
system  -  1"  X  108' 
9G  5970  00188  5478,  $.85 
P/Rl .   Open  purchase 
$3.02  P/Rl  \ 


.Start  the  second  strip  • 
of  tape  on  the  either  side/ 
o%  the  injection  fitting, 
continue  half  lapping  over 
the  other  end  of  the  spacer 
tape 

(3)  When  wrapping,  pull  this* 
vinyl  tape  tightly  so  that 
it  will  conform  tp  the 
spacer  tape  buiKi-up  ■ 

(4)  If  wrinkles  appear  1n  the 
tape  envelope  possible 
resin  leaks  may  appear 

Restricting  tape  install  a  tiorC 

(1)  Vinyl  tape'  will  stretch 
under  pressure  and  must 
be  restricted 


f. 

:  /• 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(2)  --Using  V  P-4  restricting 
tape,  firmly  wrap  two 
half -lapped  layers  over 
the  plastic  tape  envelope 

(3)  Start  at  one  end  of  splice, 
-*wap  to  the  other' end,  and 
,-^freturn  to  Jhe  starting  ~ 
S'polnt  C 

(4)  Restricting  tape  may  be 
removed  after  splice  has 
cured  ^ 

h.    Vent  hole  provisions 

(1)  Before  resin  injection?  a, 

.  vent  hole  must  be  pictured 
through  eHvelope  at  end 
farthest  from  injection 
fitting 

(2)  Care  must  be  taken  not  to 
puncture  insulation 

(3)  Vent  parallel  wiltfaxls  of 
the  cable  and  3"  from  the 
end  of  the  tape^ 

(4)  After  the  resin  is  Injected 
in  the  splice  and  appears 
at  this  vent  hole*  a 


4  . 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOMCTIVITY 


STUDENT  "ACTIVITY 


t. 


lERIC 


,    second  vent  1s  made  at  the 
*  other  end  of  splice  before 
continuing  the,  resin  in- 
jection 

r 

(5)  These  vents  <frain  off  all 
air  and  eliminate  voids  in 
•<  tfje  splice  - 


Y 


1.  Jtesin  saturation 

(1)   Prepare  resin  ^ 

(a,)  Mix  two  parts  together 


(b)  Apply  injection  nozzel 

tS)  to,  the  bag    N  _ 
de  the  bag  of  resin 
o  -the  barrel  oft  the 
i     L  E-4  resin  pressure  gun 

(a)   Pull  the  nozzlf 
through  the  cap  and 
lock  in  place 

•  # 

(2)  Attach  resin  pressure jfcin 
by  strewing  Injection 
nozzle  into  the  injection 

mtlhf.jM:) 

(a)   Inject  resin  Into  splice 
/   .     tmtl  1  droplet  of  resin 

appeals  at  far  end,  then  v 


tape 
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OUTLINE  OF  INSTRUCTI&H  j,        '  a     INSTRUCTOR  ACTIVITY   >  i     -  STUDENT  ACTIVITY 


(b)  Make  the  second  jrent  '  ".  . 

hole,  near. the  end  of  /"  ' 

,  jje  splice       »  k  X' 


40  Continue  to  injecf  U 
resin  until  droplet  v 
appears  at  second      x      a.  y 
h  vent  hole  * 

(d)  Release  gun  pressure  •   *  * 
and  remove  gun 

(e)  Tape  the  second  vent 
-  hole 


V 


2.    All  tape  splice 
«  a.   Apply  ozone  reslstartt  tape         .   >  \ 

(1)  Half -lapped  (50*  overlap)      .  '  ( 


(2)   Thickness  over  connector    ^  Take  a  ca!1p*>  reading  over  the 
and  semi-conductor  tape  connector 
to  equal : 

(a)    fhnee^  times^'factory     ,  Explain  what  the  overall 
appni%d  insulation        width  will  be  and  that 
or  -  several  manufacturers 

specifications  do  vary  from  ' 
,  (b)  Thickness  specified       1H  times  to  three  times  the^ 
on  the  drawing  for  f     factory  applied  Insulation 
that  splice 
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of , the  factory  semi- 
conducting tape  on  ^      :,  \ 
each  end  *        ■  i 


<  (4)  -Suggested  .tf^es  are: 


(a)    Scotch  #23       **      •  NOTE:    #23  OP' -  $1 .38 


~    FSN  9G5970-00931-449T  $1.27 


*  „  (b)    GE  #8380 '  1  3T  r  $1.63  4 

i 

.     (c)    Bishop  #30  (Tonic 
No.  3T0  . 


-  V. 


^Shielding  and^overlng  of  Splice 

1.   Replace** factory  serol -conducting 
tape  with  one  layer  half-lapped 

tape  (if  required?  a  *  *         «  i 


a.   Suggested  tapes  are:  , 

H>     (1)\  Scotch  #13  '  ...  >  *, 

{2)  Bishop  #17, (Tonic  17T)  •  ' 

EPR  shielding  tape 

2.   Replace  factory  shielding  tape 

with  one  layer  of  copper  mesh  v 
tape  hajf -lapped.   "Scotch"        .  V 
#24,  Towic  No.  1ST  .  -  ,  > 
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-  « 


\ 


OUTLIfV  OF  INSTRUCTION 


r 


INSTRUCTOR  ACTIVITY  > 


3.  So Itfer  copper  mesh  tape  to  factory  ' 
**   sTifeldln^and  spot  solder  alone. 

•  tapered ^areas  * 

4.  Solder  ground  strap  jacress  splice  *  t 
to  each  shielding  allowing  enough 

on  one, end  to  reach  system  ground     •  < 

5.  Solder  ground  strap  where  it  leaves  „  Demonstrate  this  at  Splice  ' 
splice  to  prevent  the  infiltration      position.    Not  in  the  classroom 


4 


of  water  into,  the  joint** 

>  C.    Apply  "Scotchfil"       from  cable  . 

,    jsheath.cn  end  of  ground  strtfp  -  •* 
'afceve  and  below  the  strap  „ 

7.    Ctfver  entire  splice  plus  IV  cf 
sheath  with  *Sdbtch!L,J33*or  equal 

.  ,      E-    fecial  Conditions  7^y  ^xist  wjjeVe  * 
*  Cxtra  Sf.eath  Protection  Is  Required 

F,    Connect  ground  wire  or  strap  solidly 
tc  a  direct  ground  -  3 

III.  Application: 

A.    Questions,-  (Oral  questions  prepared 
by  the  instructor)  ^ 


f 


NOTE':    Instructfdns  tc  provide 
(  this  extri Protection  can 

v  be  found  oio  "Collyef"  spec 
SM,"Stepx  % 


v. .  v  . 


TUDEN? "ACTIVITY  ^ 


-  Students. pefer  to 
stecY  -  - 
spee* 


step-  in-  "Col Iyer" 
"I.  SP-1  . 


*  Conduct  oral^uiz 


.  ■  A 

r 

Participate^  quiz 
by  answering  questions 


feERIC 
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0  t 


* 


«  *•:'  •>.. 


 ,-T^,,'  


f 

s  •"■*«  ■-♦«<■■ 


B.    Practical  Application  Peripd 

1.    Nake  a  straight  splice  in 

accordance  with  Job  Sheet 
JS-1 .3.4.1 

t 

I:  Make  a. straight  splice  in 

accordance  with  Job  Sheet  , 

JS-1.3.4.2  ' 

3.  Make  a  straight  splice  in 
accordance  with  Job  Sheet 
JS-1.3.4.3 

IV.    Stinwary:  * 
A.  1  Cable  Preparation 

1.   Train  cable  into  position 
*  '     2.    Remove  jacket  (sheath) 
.    3.  ,  Remove  shielding 

4.  Remove,  and  pencil  insulation 

*  * 

E.  Connector  Installation 

*  * 

1.   Choice  of  connector 


INSTRUCTOR  ACTIVITY 


Inform  students  this  segment  ' 
wijl  be  taught  in  the  shop  area 

Hand  out  splicing, tools  and 
materials  as  required  for  > 
each  splice 

Supervise  and  assist  as ' 
necessary 


STUDENT-ACTIVITY 


Student  will  fellow 
Instructions  in  Jcb 
Sheets  fisted  fori 
each  spVice 


Stress  safety  factors 

As  students  complete  each  splice, 
test  ft  *  . 

*•       .  '  ■■  ■  . 

Review  of  important  subject  matter 

m 

Do  not  introduce  new  material 

Have  students  to  hold  all -questions 
until  completion 


Give  undivided  attention 


r 
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2.  Classification^ 

* 

3     Solder  connector;  installation  of 
4.    Crimp  connector*  installation  of 
C.    Replacing  Insulation  * 

f  v 

1.  Resin  type  joints,  (7*5  kv  cafrle' 
and  below). 

2.  All  tape, splice 

V 

C.    Shielding  and  Covering  of  Splice 

E.  Special  Conditions 

F.  Grounding^ 
V.    Criterion  Test: 

Make  a  straight  splice  in  accordance 
with  Cob  Sheet  JS-1.3.4.1 

B.  Ma>.e  a 'straight  splice  in  accordance 
*ith  Job  'Sheet  JS-1.3.4.2 

C.  Make  a  straight  splice  in* accordance 
with  Job  Sheet  JS-1.3,4.3 


INSTRUCTOR  AGTIVIJV 


STUDENT  ACTIVITY 


Hand  out  splicing  tools 
and  materials  as  required 
for  each  splice 

Stress  safety  factors 

Inform  students  they  Will  be 
performing  without  supervision 

Grade,  student  on  go-no  go 
basis  as  he  completes  e^ch 
splice 


Ask  questions  after 
completion  cf  summary 

Student  will  demonstrate 
knowledge  by  performing 
three  straight  splices 


Position  each  completed 
splice  on  test  frame 
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295 


4* 


OUTLINE  OF  INSTRUCTION 


.  VI.  Assignment': 


INSTRUCTOR  ACTIVITY, 


tit  *e  student  dismantle  his  - 
spl i ces ;and , sa ] vage  ma teri af  s 
after  last  test  ' 


A.    Read* and  study  Splicing  and  Ask  oral 

Termination  Theory  and  Practices,  ment 
Chapter  III 

5 


J 


'STt'DBlTACTlfaTY 


Pactic^pi 


ty  answer- 
ing oral,  questions 


J* 


.  1 
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NAVAL  CONSTRUCTION  TRAINING  CENTER 
GULFPORT,  MISSISSIPPI    39501    -  • 


COURSE  TITLE  AND  NUMBER:    CONSTRUCTION  ELECTOfTlANS/ 

CABLE  SPLICING  A-72N0O23 

CLASSIFICATION:  Unclassified 

TOPIC  NUMBER.  AND  TITLE:    1.3*5   TERMINATION  WITH 
XtP.5  kv  CABLE 


TIME  ALLOCATION: 


Classroom,  1  Hour 
Practical'  6- Hours 


INSTRUCTIONAL  MATERIALS u 
3.  Text: 

a.  Underground  Systems  Reference  Book,  1957 
Edition, 'Edison  Electr-ic  Institute  v 

b.  Te run* nations  and  Splices  -  Theory  - 

*     Practice,  PLM  Products ,  r4799  W  150th  St., 
Cleveland,  Ohio  .  \  >  : 


n 


References :  None 
Training  Aids: 

* 

a.  Scotch  "K"  Tape  Termination  kits 
CE'"r  1.3.5.1J  • 

b.  Brochures: 


(1)  Scotch  K  Tape  Termination  Kits,  E-MKTB-1 
,    (16-25-)  PD.  3M  Company 

*■  * 

(2)  Silicone  Tape  Prevents  Flashover  In 
Sfrlt  Atmosphere,  E-MAR/1  (9-1.05)  - 
R,  3to  Company  ^ 


-4.  .  Tracing  Aids  Equipment;  None 

* 

5.    TooTs  and  fynpment:     K  .  * 

a.    Cable  Splfcers  TqoI  Box 
V  b.  Hacksaw 

c.  Sharpening  stone 

d.  Soldering  coppers  >       * . 

e.  Compression  tooi* 

f .  Cable  stripping  tool 

g.  Cable'penciling  tool  .  1 
^  h."  Cafcle  si  leer  ' 

6..  Maieyia^ls: 

.  a.^Cable,  Cross-Linked  Polyethylene,  5  kv," 
.    '    '  shielded,  V/C,  AWG  #4/0 


1,3.5-1. 
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r 


■  4 

b.    rK"  TfpF'Termfnation  KU,  ^t  Company 


4 


•fjr 


c.    lug,  Burndy  -  YA28,  AWG  tyO 
'  d.    Softer,  wire' SN-50  , 

TERMINAL  OBJECTIVE-         1  '  ' 

«      ■  '    '  '    V-  • 

Supported  entirely  by  this  lesson  topic: 

i'1.3      Upon  completion  of  thts  unit  the  student 
will  be  apte  to:  '  Cv 

1.    Splice  single  and  three  conductor,  5  kv 
*  powers  cable  1n  the  below  |1sted  types  of  i 
sabfe.  The>type  of  splice  to  be  made  1nV* 
each  cable  and  the  time  limit' prescribed  ^ 
are  as  indicated  by  each  caple. 

*      a*  Rubber  insulation-rubber  sheathed 
cable,  single  conductor  -  straight 
splice  -  ^.0  hours. 

*  *  * 

-  b.  'Rubber  insulation- lead  sheathed 
cable,  single  conductor  -  straight 
splice  -  7.CI  hours.  . 

:>;.        "  • 

c.  Rubber  1nsulat1 on-lead  sheathed 
cable,  single  conductor  -  branch*  J 
splice  -^4. Odours*  ;  , 

d.  .^nnfslfed  cambric  1nsulat1on-lead 

;  steathed  cable,* single  .conductor.-  * 
'  termination  ^pHce  -  4*0  hours. 


e.  XLP  shieldeo  cable,  single  conductor  r  straight 
splice  -  3.0  hours. 

f.  -XLP  unshielded  cable,  single  conductor  - 
straight  splice  -  4.0  hours. 

g.  XLP  shielded  or  unshielded  cable,  three  con-** 
ductorv-  straight  splice  •  11.0  hours. 

tu   XLP   shielded  or  unshielded  cable,  single  con- 
ductor- termination  s^Hce  -  2. 0' hours.  \ 

\  1.   XLIMshielded  pr  unshielded  tcWarnished  car- 
f\       brie  cable,  single  conductor  -  straight 
\    transition  splice  -  11.0  hours. 

•  *• 

These  splices  will  be  constructed  in  acccr&r  s 
ante  with  Underground, Systems  Reference ° Book. 
1957  Edition,  Edison  Electric  Institute,  and 
Termination  and  Splices  -  Theory/-  Practice.  „ 
PLM  Products  ,'473§  feHgfrh  St.yClevelanc, 

•     Ohio,  and  Job  Sheet  CE  "C-1.J  Aries  with- 
out deviation.   All  9pUces  Wf  11  be  required 
to  withstand  an  acceptance  test  in  accord'* 
anc*  #.iyi  Insulated  Power  Cable  Engineers 
Association  (IPCE)  standards  when  tested  with 
a  DC  High  Potential  tester  to  satisfactorily  > 

■    complete  th1$  objective/ 


ENABLING  OfcHCTlVE   •  * 

vSupported  entirely  by  "this  lesson.top/c: 

#1.3.5  Ujxta  "completion  of  this  tcp^c  the 
student  will  bpf  able  to  construct  a 
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r 


termination  splice  In  5  lev,  single  con-  1 
t^Vl  5*  #4/0«  Cross-Linked  Polygene  " 

wltn  Un^iL*n5  »*ter1a,s  1n  aecoldanrt 
■?oe?  ^r9fBunl  ^Sterns  BgfAr.n«  Boole'. 

J"2 M\iu"'  WliinTiectric  Instate 

Obto,  and  Job  Sheet  CE  "C"  l  vs  i!6!?I£!d: 
deviation.  Ttal&cV m  be^rW 
withstand  an  acceptance  test  of  V.l  k»  f«,  ' 

'  •   *    pL£"25  '?  afCOrdance  ^h-insuiat^d 
Power  Cable  Engineers  Association.  UPCE) 
.  standards  when  tested  with  a  DC  High. Potential 

■         object^"  ^t1'"^^^'^  thi«  • 
CRITERION  TEST 


TnVu       *  11  co"struct  «  termination  splice 
in  5  kv,  single  conductor,,  AWG  #4/0,  Cross-iinked 
Polyeth  ene  Insulated  power  cable  utilizing  the\ 
appropriate  tools  ard  materials  in  ScortSSce  MtL 

EttffH  ?  Jffr  ?efTffrP  Rnn^  ^Id^^^Wison 
uectrtc  I  n  s  1 1 tu te,  Termination  and  Splices*  -  Thin™ 

Practicf  PLM  Product.,  4,^  E  IbSthlt     C leve an7  ' 

test  Sf  If  S  I  5*  ^f1^  t0  wnhstand  an  acceptance. 
l^latJ  o!JV  !cr,l5rn1nutes  M  accordance  with  !\ 
Jgftwted  Power  Cable  Engineers  Association  flita 
Jtanoards  when  tested  with  a  DC,  High  Potential  Tester  " 
^satisfactorily  complete  thli  object ivl  - 

HOMEWORK  1  • 

   .  "  .  . 

pad  and  study  Underground  Systems  Refers*  Book/ 
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OUTLINE  Of*  INSTRUCTION  m  

I.    Introduction  to  the  Lesson  , 
4-  A.    Establish ^Contact     .  - 

4 

C.    Establish  Effect  % 


INSTRUCTOR  ACTIVITY 


STt'DENT  ACTIVITY' 


.  B'.    Establish  Readiness 

r 


\ 


D.  Overview 


«  4* 


A.    Terminating  Shielded  Cable 

1.   Theory  of  terminations 

a.  Shielding  provides  stress 
relief 

b.  Shielding  provides  ground 
return 


Introduce  self  and  topic 

Direct  student  thinking  along  desired- 
line 

Show  the  student  the  value  of  the 
subject  matter  to  him 


State  topic  objective 

•  ♦ 

rjjplain  the  method (s)  to  be  used 

Topic  Criterion  Exercise 

a.  How? 

b.  When? 

Wake  ready  the  T/A  listed  for  this 
lesson 

Hand  out  texts,  Job  Sheet »  and 
Brochures  for  this  lesson 

4  . 

Refer  student  to  text,  Splicing  and 
Tem»1n*t1fn  Theory  and  Practice,  , 
Ch.  V,  Page  49 


1.3.5-4 


Students  bring ^cut 
individual  needs  for 
this  lesson,  - * 


Student  refers  to  text 
and  follows  Instruction ■ 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY  * 


STUDENT  ACTIVITY 


c.  Vjermination  resultrNLn: 

(1)   Change  in  dielectric 
field 


(2)   Results  In  stress 
concentration 


A 

f 


d.  Remedy 

(1)    Stress  cgnes 

(a)  Preformed 

(b)  Tape  constructed 

e.  Tracking 

(1)  The  cable  shielding  in 
♦a  termination  is  cut 

off  and  the  conductor, 
which  is  at  phase 
potential,  is  left 
exposed 

(2)  Surface  failure  results 
from  the  progressive 
degradation "of  the 
insulation  surface 

f.  External  flashover 
(! )   Damage  by  - 


Show  display  of , stress  cones  . 


I:3.5-b 


( 


t 


GUTLIKE- 


OF  INSTRUCTION 


'  I. 


WSTRUCTCP  ACTIVITY 

*  -"'  1   '  s  ■     — — — — — 


STUDENT  ACTIVITY 


(2)  Lengthen  creepage  path 

(3)  Increase  Insulation 

«  *  '.(hiding  grounded  stress 
cone) 

.  *  ■  *■  • 

(4)  Flashover  to  ground  causes 
no  damage  .  / 

'  .  ( 
Seal  conductor  and  replace 
cable  jacket 


icing  Kit 

1.  Design  "  £ 
.  a.  Voltsge 

{1}   5  -,15  kv 

(2)   Dimensions  for 

b.    Location    '»   -  •  ' 

-  f 

(1)  Indoor 

(2)  Outdoor  (use  Scotch  #70) 

2.  Contents  »  •  , 

a.  .  Manufacturer's  Instructions 
(1)  Procedures- 


3^6 


SERJC 


-  — « . 


r-   v,...,,,.-Vr-,.:.,-'.:..;-:r...-- 


Hand  out  to  each  student  the 
manufacturers  instructions 
from  tHe  splice  kit 


1 


Student  learns  the 
application  and  limita- 
tions of  the*  "K"  tape  •. 
type. terminations 


y 
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4 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY. 


STUDENT  ACTIVITY 


4» 


(2)   Material  11st 

G.  Instructions 

< 

1.    Prepare "cable 

'  *  *  a.  .  Train  cable  into  position 

•  t  .*  -Cut  to  proper  length 

c.    Thoroughly  clean  cable 
jacket 


2 


> Question  class  forHhe  various 
dimensions 


Remove  Sheath 

a.  Outer  jacket  and  filler 
tapes 

b.  Shielding  tapes  or  wires 

c.  Install  ground  strap 

(1)  Over  shielding  tape 

(2)  Place  "Scotch"  24 
shielding  tape  over 
wire  type  shield 
before  strap 

-  «.  • 

*3.    Remove  semi -conducting  materials 

and  Insulation 


NOTE:   The  following  procedures 
need  not  be  demonstrated 
if  the  students  have  all 
completed  the  preceding 
XLP  splices 


Provide  the  dimensions 
and  learn  steps  from  the 
nifg.  instructions 
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OUTLINE-  OF  INSTRUCTION 

■  -  — I1 


INSTRUCTOR  ACTIVITY 


-  STUDENT  ACTIVIT 


a.  Leave  V  of  semi -conducting 
t*ape  exposed  beyond  the 
metallic  stgelding  or  ground 
strap  in  the  case  of  wire 
type  shielding 

b.  Remove  cab! 4 -insulation 
from  end  of  conductor,  for 
VVplus^oepth  of. terminal 
lug  barrel  or  length  of  ex- 
posed conductor  required 

c.  Clean  entire  area  of  pre- 
pared cable  insulation  with 
trichlorethylene 

4.    Pencil  "ins.ulat4on  and  seal  cable 
end 


b.    Buff  taper  with  non- 
conductive  abrasive  cloth 


c.    Install  connector 
5.   Apply  semi -conductive  tape 

a.  Apply  two  half-lapped  layers 
of  semi -conducting  tape 

b.  Begin  and  end  taping  at 
front  edge  of  ground  stfap. 


a.    Pencil  for  distance  ,lBM 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


,  CAUTION:  ,  Do  not  wrap  serai - 
conducting  tape  more  than  h" 
onto  the  cable  insulation 

c.  Fill  indents  with  "Scotch 

#13 

d.  Level  wind  No.'  13  tape  from 
1/16"  on  edge  of  pencil  onto 

"  conductor  seal 

6.  Apply  stress  control  tape  * 

a.  ;  Starting  at  the  edge  of  the 
'°  ground  strap,  apply  "Scotch" 

No.  2220  stress  control  tape, 
t  liner  side  toward  cable, 
removing  liner  as  tape  is 
applied 

b.  Apply  a  distance  2"  beyond 
No.  13  tape 

c.  Leave  an  even  frotft  edge  and. 
continue  to  half-lap  the  tape 
back  on  itself  ending  at  the 
ground  strap 

•  *  ■ 

7.  Apply  outer  sheath 

a.   Tightly  half-lap  high-voltage 
tape  over  "pencil"  and 


0  " 


*  r 
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-  OUTLINE  OF  INSTRUCTION   INSTRUCTOR  ACTIVITY  STUDENT  ACTIVIT 

semi -conducting  tape  extend- 
ing onto  terminal  lug  or  ex- 
posed conductor  seal  and 
build  up  to  the  level  of  cable 
insulation 

b.  Wrap  one  half-lapped  layer  of  ^ 
high  voltage  tape  for  2M  along 

the  cable  jacket,  starting  at 
point  where  ground  strap  is 
attached  to  the  cable  metallic 
shielding 

•  »  . 

c.  Wrap  one  ha If -lapped  layer  of 
high  voltage  tape  2"  along 
grounding  wire,  bend  wire  back 
along  jacket  for  1",  then  bend 
away  from  cable 

j- 

-  d.    Wrap  two  half-lapped  layers  of 

high  voltage  tape  2*  onto  cable 
jacket  to  1"  beyond  previously 
applied  stress  control  tape 


e.   Apply  one  half-lapped  layer  of        Display  completed  splice 
vinyl  tape  over  the  high 
voltage  tape,  extending  V  onto 
/         .  cable  jacket  and  onto  conductor 

4ug  or  exposed  conductor 

8.   Outdoor  and  contaminated  areas 

w  a.    If  possible  connect  termination 

to  final  position 

•  « 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


°1 


b.  Apply  tracking  protection 

c.  Note  page  (8)  of  instructions 
for  "K"  tape  terminations 


III.  Application: 

A.    Questions  (Oral  questions  prepared  by 
the  instructor  5" 

E.    Practical  Application  Period 


Make  a  termination  splice. in 
accordance  with  Job  Sheet 
JS-1.3.5.1 


c 


IV.  Surnnary: 

A.    Terminating  table 

1.    Theory  of  terminations 
E.  -  Splicing  Kit 


Refer  Widents  to  page  8 
of  instruction  and  distribute 
special  3M  Company  Brochure 
regarding  "Tracking" 


Conduct  oral  quiz 

Inform  students"  this  segment 
will  be  taught  In  the  shop  area 

Hand  out  splicing  tools  and 
materials  s 

Stress  safety  factors 

Supervise  and  assist  as  necessary 

Test  the  student's  splice 

Review  of  important  subject 
matter 

Do  not  introduce  new  material 

*  V 

Hold  all, questions  until  completion 
of  summary 


Students  refer  to  page  8 


Participate  in  quiz  by 
answering  questions 


Stuaent  will  fcllov. 
instructions  in  Job 
Sheet  JS-1.3.5.1 


Give  undivided  attention 


Ask  questions  after 

completion  of  sumnarv 
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f 


outline  of  Instruction 


'INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


*  ,  .#  C.  .  Instructions 
V.  .  Criterion  Test: 


Hand  out  splicing  tool: 


and  material 


A.   -Make  a  termination  splice  in 

accordance  with  Job  Sheet  JS-1.3.5.1.  Stress  safety  factor^ 


\ 


Assignment;, 

A.    Read  and  study  Underground  Systems 
Reference  Book,  1957  Ed. ,  Edison 
Electric  Institute,  Ch.  9;  Sec.  D 


Inform  students  they  mU  be  per- 
forming without  supervision 

Grade  student  on  go-no  go  basis 


Have  student  dismantle  his  splice 
«and>  salvage  materials  after  test 


Ask  oral  .questions  on  reading 
assignment 


Student  will  demonstrate 
knowledge  by  performing 
splice 


Position  carplfted 
splice  on  test  frame 


Participate  by  answering 
oral  questions 


V 


■31"* 
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NAVAL  CONSTRUCTION  TRAINING  CENTER 
GULFPGRT.  MISSISSIPPI  39501 
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*  tOURSE  TITLE. AND  NUMBER:    CONSTRUCTION  ELECTRICIANS/ 

■CABLE  SPLICING  A-721-0023 

CLASSIFICATION:  Unclassified 

^PIC  mmiR  AND  TlTLE:    T.3.6    STRAIGHT  TRANSITION 
SPLICE  WOll  STOP,  5  fc,  1/C,  XLP  TO  VCL 

TIME-  ALLOCATION:    Classroom  ~XH0urs 
-  Practical  24 

I N5TR^#ffl{!Al  MATERIALS : 

1 .    Text :' 


# 


a . .  Undergrousd  Systems  Reference,  Book.  1 957 
Edition,  Edison  Electric  Institute 

2.  ^Reference:  None 

3.  Training  Aids: . 

a.  Display  Board  -  Splicing  Steps  of  a 
Transition  Joint 

b.  Straight  Transition  Splice  W/011  Stop. 
5  kv,  1/C,  XLP  to  VCL  -  CE  "C  1.3X1  J 

4.  Training  Aids  Equipment;  None 

5.  Tools  and' Equipment: 

a.    Cable  Splicers  Tool  Box 


b;    Compression  tool  foKconnector 

c.  Hacksaw/cable  splicers  saw 

d.  Sharpening  stone' 

« 

6.  Materials: 

a.  "Cable,  5  kv,  1/C,  AWG  #3/0 

(1)    Cross-linked  polyethtene,  6'  per  student 

-    (2)   Varni shed-cair.br ic-lead  sheathed,  =€' 
per  student 

fc.    Connector,  spljt  tinned  AWG  4/C 

c.  Lead  sleeving,  Zk"  X  20" 

d.  Aux.  lead  sleeve  5" 

* 

e.  Tapes  - 

'(1)  .Varnished-cambric  (dry)  3/4" 
,    (2)   "Mbermat'.'  II  or/lll,  k  I  y 
(3)   Polyester-glass,  MGEM  Versa  Fab 

f.  Rubber,  "Bishop".  No.  W963,  3/4" 

g.  Vinyl, '3/4" 
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ti.    Arc  and  ffre  proofing  tape,  "Scotch"  7700 
i.    Glyptal  lacquer,  GE  1201  x 
•  j.    Oil  filling  compound 
TERMIfiAL  OBJECTIVE 

Supported  entirely  by  this  lesson  topic': 


#1.3 


Upon  completion  of  this  unit  the  student*" 
will  be  able  to: 


1.    Splice  single  and  three  conductor,  5  kv 
power  cable  in  the  below  listed  types  of 
.cable.   The  type  of  splice  to  be  made  in 
each  cable  and  the  time  limit  prescribed 
are  as  -indicated  fcy  each  cable. 

4  c 

i.    Rubber "insulation-rubber  sheathed  » 
cable,  single  conductor  -  straight 
splice  -  2.0  hours. 

b.   Rubber  insulation-lead  sheathed' 
cable,  single  conductor  -  straight 

i  splfce  -  7.0  hours. .  .  \  • 

c  Rubber  ,.1nsul  at  ton-lead  sheathed 
,  cable,  single  conductor  -  branch  >■ 
•  splice  -14. fr-hours*.  *  »- 

d.   Varnished  cambric  insulation-lead  \ 
sheathed  caSTe,  single  conductor  - 
.  termination- splice  -  4.0  hours. 


.  e.   XLP  shielded  cable,  single  conductor  -  * 
straight"  splice  -  3.0  hours. 

f.  XLP  unshielded  cable,  single  conductor  - 
straight  splice  -  4.0  hours. 

g.  "  XLP  shielded  or  unshielded  cable,  three 

ednductor  -  straight  splice  -  11.0  hours. 

h:   XLP  shielded  or  unshielded  cable,  single 
r  conductor  -  termination  splice*-  2.C  hours. 

1.   XLP  shielded  or  unshielded  to  varnished 
cambric^  cable,  single  conductor  -  straight 
transition  splice  -  11.0  hours. 

These  splices  will  be  constructed  in  accordance 
.  with  Underground  Systems  Reference  Book.  1957 
,   v    Edition,  Eolson  Electric  Institute,  and 

Termination  and  Splices  -  Theory  -  Practice, 
:JLK  Products,  4799  K..l£oth  St.,  Cleveland, 
Ohio,  and  Job  Sheet  CE  *C"  1.30  series  with- 
out deviation.   All  splices  will  be  required 
\  to  withstand  an  acceptance  test* in  accordance 
*  with  Insulated  Power  Cable  Engineers  Associ- 
ation (IPCE)  standards  when  tested  with  a  DC 
High  Potential  Tester  to  satisfactorily  com- 
plete this  objective.  * 

ENABLING  OBJECTIVE  %    •  '  .   W  * 

Supported  entirely,  by  this  lesson  topic: 

,,**■*«  .'  '  ■ 

#1.33  Upon  completion  of  this  topic  the  student 
will  be  able  to  construct  a  straight 
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transition  splice  in  a  5  kv,  single  conductor, 
AWG  #4/0,  cross-linked  polyethlene  insulated 
power  cable  to  a  5  kv,  single  conductor,  AWG 
#4/0,  varni"  shed-cambric  insulated-lead 
covered  power  cable  utilizing  the  appropriate 
tools  and  materials  in  accordance  with 
Underground  Systems  Reference  Book ,  3957 
Edition,  Edison  Electric  Institute  and  Job 
Sheet  CE  ' C"  1.3.6.1J  without  deviation.  . 
The  splfce  will  be  required  to  withstand  an 
acceptance  test  of  27.6  kv  for  15  minutes  in 
accordance  with  Insulated  Power  Cable  Engineers 
Asso^ation  (IPCE)  standards  when  tested  with 
a  DC  High  Potential  Tester  to  satisfactorily 
complete  this- objective. 

CRITERION  TEST 

The  student  will  construct  a  straight  transition 
splice  in  a  5  kv,  sip|-le,  conductor,  AWG  #4/0, 
cross-linked  polyethrine  insulated  power  cable 
tc  a  5  kv,  single  conductor,  AWG  #4/0,.  varnished-cambric 
insileted-lead  covered  power  cable  utilizing  the- 
appropriate"  tools  and  materials  in  accordance  with 
incerground  Systems  Reference  Book,  1957  Edition, 
Edison  Electric  Institute  and  Job  Sheet  CE  "C" 
jL2.6.U  without  deviation.    The  splice  will  be 
required  to  withstand  an  acceptance  test  of 
£7.6  kv  for  15  minuses  in  accordance  with 
Insulated"  Power  Cable  Engineers  Association  (IPCE) 
standards  when  tested  with  a  DC  .High  Potential 
Tester  to  satisfactorily  complete  this  objective. 
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HOMEWORK  ^ 

Read  and  )study  Underground  Systems  Reference  Book, 
1957  Edition,  Edison  Electric  Institute,  pages 
9-13"  through  9-18 


* 


OUTLINE  6F  INSTRUCTION 


I.    Introduction  to  the  Lesson 

A.  Establish  Contact 

B.  Establish  Readiness 

-  C.    Establish  Effect 
D.  Overview 


II.  Presentation; 


A.    Construction  of  a  5  kv 
Transition  Splice 

1/  Cable  preparation 

a.   Arrange  the  cables  into 
the  desired  final  position 

"  J* 

(1)   Avoid  severe  bending 
use  correct  bending 
. radius 


t 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Introduce  self  and  topic 

Direct  student  thinking  along  desired 

1  IhC 

Show  the  student  the  value  of  the 
subject  matter  to  him 


Students  "bring  cut 
individual  needs  for 
this  lesson 


State  topic  objective 

Explain  the  method (s)  to  be  used 

Topic  Criterion  Exercise 

a.  How 

b.  When 

Make  ready  the  T/A  listed  for  this 
lesson 

Handout  text  and  Job  Sheet  for 
this  lesson 

Explain  these  instructions  are  com- 
plete for  a  typical  cable  Installa- 
tion.  A  print  can  be  sketched  by 
student 


Student  draws  a  sketch 
of  splice  and  notes 
dimensions 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


(2)   Allow  s.light  overlap 
of  ends  - 


Use  the  dl splay* board  to  expedite' 
this  lecture,  many  steps  are 
repetitious  of  previous  XLP  &  VCL 
splices 

b.    Cut  cables  to  butt  squarely   The  cable  on  one  side  cf  center  1  ine 
.  topether  at  desired  center--  must  be  straight  enough  to  altcw 
line  cf  sp.lice  1    .       for  sljdtng  the  sleeve  back  while 

\  .  making  the  joint 

'  .  v  *      *'  *       -    *  ' 

Preparation  cf  -lead  sleeve     *     NOTE:    Step  (12);. the  student  can  t 

[.       atcomplisjji'this  step  'now  and 


a.  Scrape  toth  ends  of  the 
^  sleeve  for  3  or  4  inches 

\hith  a  rasp  or. shave  hook 
\        '   '    .  te  . 

b.  Ppply  sterine  flux  to 
cleanecf  portions 


Beat  down  one  end  of  the 
slee\e  to  a  point  slight- 
ly larger:  tha^  cable  • 
diar;eter 

f 

Slidef  beat  down  end 

over  font  end' of  the  cable 


should  be  so  informed 

If- 


3.    Removing  the  leaS  sheltfr  ;    *■  »•*  .. 

a.    Measure  an*d  mark  the  sheath   Have  student  find-, the  diners  ion  from  t 
at  .a  distance.  "A"  from  lead   a  previous  ;VCL  5  kv  print.    The  print 
cable  end.    For  a  4/0  cable   number' is  "Collyer"  SV-1       **  „ 
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STUDENT  ACTIVITY 


Student  locate  dimension 
and  marks  on  his  print 
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£  OF  INSTflUCTia 


INSikUCIOR  ACTIVITY 


STUDENT  ACT IV I 


"A"  *  4*sM 

fiOTE :    This  includes  one 

half  the  connector  length  ' 

plus  the  usual  V 

t.  Ring  the  sheath  at  the  mark  CAUTION:  Ring  should  be  approximately 
with  a  sheath  knife  and  one-Half  through  sheath  'Do  not  damage 
tinners  hammer  the  insulation" 

c.    Clear,  the  lead  sheath  for 
3"  beyond  the  ring  with  a 
shave  hook  and  apply  sterine 
flux 

^  c\    Apply  paper  pasters  oo  ends 
of  cleaned  area  so  as  to 
have  1  1/2  inches  of  exr 
posed  cleaned  cable  sheith. 
The  first  paster  should  be 
V  from  the  cable  ring 

i.   Tin  the  cleaned  portion  of 
cab^e  sheath  with  piping 
solder.    Usual  procedures 
to  be  followed 

f .  Remove  paper  pasters 

g.  Slip  the  sheath  up  to  the 
score  being  careful  not  to 
injure  the  insulation  using 

\  a  chipping  knife  and  tinners 
banner 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


h.   Tear  the  lead  sheath  off  in 
such  a  manner  that  a  natural 
bell  1s  formed  at  the  end 
of  the  sheath  - 


STUDENT  ACTIVITY 


lb 

in 


7. 


8. 


Remove  jacket  on  cross-linked 
polyethylene  cable 

a.    Remove  5"  of  jacket  by 
ringing  and  splitting  with 
shoerakers  knife 

Remove  metallic  shield  from' 
the  cable  leaving  one  inch  of 
shield  from  the  jacket 

tairove  the  semi -conducting 
n*aterial  to  */  from  the 
metallic  shielding 

Pencil  the  jacket  end  1/4" 
using  a  sharp  knife 

Half  lap  two  or  more  layers 
of  "ozone"  resisting  rubber 
tape  over  the  end  of  the 
jacket  for  six-  inches. 
"Scotch"  23  or  equal 

Clean  and  tin  a  5"  auxiliary 
sleeve  using  correct 
procedures 


Have  the  students  find  this  dimension  Student  locate  dimension 
print  "Col Iyer"  SP-1  '  and  mark  cn  print 


Explain  to"  students  that  if  the  calle 
has  concentric  shield  wires  these  will 
be  prepared  as  per  instructions  in 
General  Electric  Publication  No.  WC-39H1 


CAUTICW:,  All  semi -conducting  material 
must  te  removed  from  the  insulation  to 
prevent  the  spjice  frcm  breaking  c'own 


This  step  should  have  been  accomplished 
when  preparing  the  sheath  of  the  cable 
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OUTLINE  OF  INSWCT,!'*'  [   iNSnUCrOR  ACTIVITY  STUDENT  ACT IV I' 

.  10.   Tightly  fit  the  auxiliary  sleeve 

over  the  "ozone"  resistant  tape  .4 

\ 

11.   Apply  copper  mesh  tape  from  the  \ 
metallic  shield  to  the  auxiliary  \ 
sleeve  (shielcec  cables). 

'     a.   Half  lap  the  copper  mesh  tape 


\ 


c.    Spot  solder  the  mesh  tape  to      CAUTION:    Dc  not  overheat  insulation 
the  auxiliary  sleeve  and  as  it  will  cause  failure  of  the 

metallic  shielding  using  a  splice 
hot  soldering  copper  and 
50/50  wire  solder 

12.    Prepare  cable  ends  for  connector 

a.  Mark  ends  one  half  the  length 
of  the  connector  plus  V. 

b.  To  prevent  the  varnish- 
cambric  factory  insulation 
from  unwinding  wrap  with 
dry  varnish-cambric  tape  and 
tie  off 

c.  Cut  the  insulation  squarely 
down  to  the  conductor  with 
shoemakers  knife  or  taper 
knife  at  the  mark 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT.  ACTIVIT 


d.   Pencil  insulation  for  a 
distance  of  3/4**  using 
correct  procedures 

(1)  Sharp  taper  knife 
for  V.C.  cable 

(2)  PLM  penc1l\tool  for 
the  XLP  cable 

13.  Installing  connector 

a.  Polish  exposed  conductors 
and  connector  thoroughly 
using  non-conducting 
abrasive  cloth.  Wipe 
With  a  lint  free  rag  and 

.  solvent 

b.  Install  the  split-tinned 
connector,  solder,  and 
polish  thoroughly  re- 
moving all  projections 

14.  Preparation  of  splice  (joint) 
for  insulating 

a.   Using  non-conducting  abrasive 
cloth  roughen  and  clean  the  « 
insulation  on  the  nonhead 
covered  cable,  then  wipe 
*         with  lint  free  rag 


NOTE:  A  varnished -cambric  Insulated 
cable  nay  be  penciled  after  the 
solder  type  connector  is  installed. 
This  can  help  to  protect  insulation 
from  heat  of  solder 


Wrap  cotton  tape  around  the  ends  of  both 
cables  to  protect  from  heat  of  solder 

V3 
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Q&llHl  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


b.    J%ncil  and/or  remove  the 
dry  varnish-cambric  tape 
•    and  one  layer  of  factory* 
insulation  from  the  lead 
covered  cable 

,15.    Insulating  the  splice  (joint) 

a.  Build  an  oil  stop  on  the 
non-lead  covered  cable 
(XLP)  by  putting  (4)  one- 
half  lapped  layers  of 
varnished  silk  tape  with 
a  coating  of  lacquer, 
enamel  or  oil  stop  com- 
pound between  each  layer. 
The  oil  stop  is  to  go  j% 
from  the  auxiliary  sleeve  \ 
to  the  middle  of  the  <V 
connect-!-:* 

b.  Fill  the  space  between- 
Connector  and  lead  covered 
cable  insulation  with  k* 
wide  oil -immersed  varnish- 
cambric  tape 

c.  Tape  over  the  connector 
and  pencil  with  hu  oil- 
inmersed  V.C.  tape  up  to 
the  level  of  the  factory 
applied  insulation  * 


State  that  this  will  eliminate  any 
foreign  material  that  may  have 
accumulated  on  the  insulation 


NOTE:  Allow  the  compound  to  dry  before 
each  layer  of  tape 


CAUTION:   Avoid  air  voids  In  your 
taping,   Explain  because  this  1s 
the  first  use  of  oil -Immersed  V.C 
tape 
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1NMKUCTQR  ACTIVITY 


STUDENT  ACTIVITY 


d.    Build  up  splice  with  3/4" 
oit -immersed  varnish-cambric 
tape  to  two  (2)  times  the 
factory  applied  insulation 

16.  Install  and  wipe  the  lead  sleeve 

a.  Center  the  lead  sleeve  over 
'the  syiice  and  beat  down  the 
ends  tightly  on  the  cable 
sheath 

b.  Apply 'paper  pasters  on  the 
•sleeves  ;and  sheath 

17.  Seal  the  cross-linked  polyethylene 
cable  jacket  to  the  auxiliary 
sleeve 

a.  Apply  two  \  lapped  layers  of 
"ozone"  resistant  rubber 
tape  over  the  exposed  end  of 
the  auxiliary  sleeve  on  to 
the  cable  jacket  to  .form  a 
water  tight  seat 

b.  Apply  two  H  lapped  layers  of 
1  plastic  tape  -  "Scotch"  33 

over  the  rubber  tape 

c.  ]Apply  two  layers  of  friction' 
./tape  over  the  plastic  tape 


NOTE:   Apply  tape  with  enough 
tension  to  eliminate  .voids  but 
not  enough  tension  to  crack  the 
varnish  on  the  tape 


These  tapes  are  satisfactory. 
"Scotch"  #23  GiE.  #8380 ."Tonic" 
#W-963  EPR,  Plysafe 


Student  records 
his  print 
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OUTuINrOF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


18.  Filling  the  splice 

a.  Make  a  "V"  shaped  hole  at  each 
end  of  the  lead  sleeve  with  a  - 
cable  sheath  knife  and  tinners 
ha  inner 

b.  Heat  the  filling  compound  to 
the  designated  pouring  temper- 
ature on  a  furnace 

c.  With  the  splice  slightly  tilted 
pour  the  compound  in  the  lower 
"V"  shaped  knotch 

d.  Solder  the  holes  closed  with 
50/50'  solder  using  a  solder- 
ing copper 

19.  Test  the  splice 

20.  Securing  joint  and  cable 

a.  Bond  cable  to  other  cables 
and  ground' 

b.  Apply  corosion  or  fire 
protection  tapes 

c.  Attach  identification  tag  or 
mark  cable 


1  -CAUTION:  .DO  NOT  DAMAGE  THE 
INSULATION 


Never  exceed  the  manufacturers 
maximum  temperature  ' 


CAUTION:  Observe  all  safety 
precautions 


Explain  that  these  steps  must  be 
accomplished  in  the  field  but 
may  be  omitted  in  class  on  this 
joint 


1.3.6-12 


OUTLINE  wF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


III.  Application 
A. 


IV. 


Questions  (Oral  questions  prepared  fay 
the  instructor) 

B.    Practical  Application  Period 

1.    Make  a  straight  transition  splice 
in  accordance  with  Job  Sheet 
JS-1.3.6.1 


runrory: 

A.    Construction  of  a  5  kv  Transition 
Spl ice 

1 .  Cable  preparation 

2.  Preparation  of  le3d  sleeve 

3.  Removing  the  lead  sheath 

4.  , Remove  jacket  on  cross-linked 

polyethylene  cable 


Conduct  oral  quiz 


Inform  students  this  segment 
will  be  taught  in  the  shop 
area  \ 

* 

Hand  out  splicing  tools  and 
materials 

Stress  safety  factors 

Supervise  and  assist  as 
necessary 

Test  the  student's  splice 

Review  of  important  subject 
matter 

Do  not  introduce  new  material 

Hold  all  questions  until  com- 
pletion of  sumnary 


1.3.6-13 


STUDENT  ACTIVITY- 


Participate  in  quiz  by 
answering  questions 

Student  will  follow 
instructions  in  Ocb 
Sheet  JS-1.3.6.1 


Give  undivided  attention 
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5v    Remove  metallic  shield  from  the 
.    cable  leaving  one  inch  of  shield 
from  the  jacket 

6.  Remove  th*e  .semi -conducting 
material  to  V  from  the  metallic 
shielding 

7.  Pencil  the  jacket  end  1/4"  using 
.   a. sharp  knife 

8.  Half  lap  two  or  more  layers  of 
"ozone"  resisting  rubber  tape 
over  the  end  of  the "jacket  for 
six  inches.    "Scotch"  23  or  equal 

9.  Clean  and  tin  a  5"  auxiliary 
sleeve  using  correct  procedures 

10.  Tightly  fit  the  auxiliary  sleeve 
over  the  "ozone"  resistant  tape 

11.  Apply  copper  mesh  tape  from  the 
metallic  shield  to  the  auxiliary 
sNJeeve  (shielded  cables) 

12.  Prepare  cable  ends  for  connector 

i 

13.  Installing  connector 

14.  Preparation  of  splice  (joint) 
for  insulating 


1.3.6-14 
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OUTLINE  OF  INSTRUCTION 


'  INSTRUCTOR.' ACTIVITY 


STUDENT  ACflVIT 


15.  Insulating  the  splice  (joint) 

16.  Install,  and  wipe  the  lead  sleeve 

17.  Seal  the  cross-linked  poly- 
ethylene cable  jacket  to  the 

auxiliary 

18.  Filling  the  splice 

19.  Test  the  splice* 

20.  Securing  joint  and  cable 
V.    Criterion  Test: 

A.    Make  a  straight  transition  splice 
in  accordance  with  Job  Sheet 
JS-1.3.6.1 


VI.  Assignment: 

A.  NRead  and  study  Underground  System 
J  Reference  Book,  1957  Ed..  Edison 

Electric  Institute,  pages  9-13 
through  9-18 

3'V1 


Handout  splicing  tools  and 
material* 

Stress  safety  factors 

Inform  students  they  will^be 
performing  without  supervision 

Grade  student  on  go-no  go  basis 

Have  student  dismantle  his 
splice  and  salvage  materials 
after  test 


Ask  oral  questions  on  reading 
assignment  ' 


/ 


1.3.6-15 


5b 

6^ 


Ask  questions  after  com- 
pletton  o/  summary  - 


Student  will  demonstrate 
knowledge  by  performing 
splice 


Position  completed  splice 
on  test  frame 


Participate  by  answering 
oral  questions 


J 
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NAVAL  CONSTRUCTION  TRAINING  CENTER 
GULFPORT,  MISSISSIPPI  39501 


COURSE  TITLE  AND  NUMBER" 
CLASSIFICATION:  Unclassified 


CONSTRUCTION  ELECTRICIANS/ 
CABLE  SPLICING*  "A-721-00231 


TOPIC  NUMBER  AND  TITLE;    1.3.7    BRANCH  SPLIfE, 
,       15  kv,  VCL.  AWG  #4/0 

TI1E  ALLOCATION:    Classroom     1  Hours  .  ^' 

Praette&l   24  Hours  ; 

INSTRUCTIONAL  MATERIALS:  ^ 

1.    Text:  •* 

a .    Underground  Systems  Reference  Book, 
1557  Edition,  W son  Electric  Institute 

0 

2»'   References:    None  ' 

3.  Training  Aids:  j 

a.  Display  Board  -  15  kv,  VCL  Splice  "Cut-away" 

b.  15  kv,  Single  Conductor,  VCL  Cable,  Grounded, 
Branch  Splice  -  CE  "C"  1.3. 71. J 

4.  Training  Aids  Equipment:  .None  * 

5.  Tools  and  Equipment:  r 
a.    Cable  Splicers  Tool  BOX 


b.  Hacksaw 

c.  Sharpening  stone 

d.  Pliers,  eagle  beak 

■  e.    Lead  sleeve  slitter 

f.  Melting  pot  (solder) 
(l^_Jpectric  - 
(2)'  Cast  iron 

g.  Gas-furnace  (butane) 

h.  Windshield 

i.  Cable  sllcer  (hand) 

j.   Oil  pot,  funnel,  and  oil  pan 
6.  Materials: 

a.  Cable,  15  kv,  VCL, "AWG  #4/0,  1/C,  9' 
' student 

b.  Connector,  split  tinned,  4/0,  Branch 

c.  Tapes 


•  (T)   Varnished-cambric,  oil  immersed, 
Irvlnington  V*  and  3/4"  No,  2511 

.  (2)   Varnished  polyester  web  fibermat 
1/4"  and  3/4"  No.  2551 

•    (3)    Cotton  j 

(4)  Muslin 

d.  Lead  crotch  piece  (A-l ) ,  for  branch 
joint 

e.  '   Insulating  oil  No.  219  . 

f.  Lead  sleeve,  3V  X  18' 

g.  Abrasive  cloth  (non-conducting) 

h.  Solder,  40/60  wiping 

i.  Solder,  50/50  seam 
j.    Sterine  candles 

k.    Paper  pasters 
1.    Wiping' rags 
TERMINAL  OBJECTIVE 

Supported  entirely  by  this  lesson  topic: 


) 


Upon  completion  of  this  unit  the  student  will  be^ 
able  to: 

i 

1.  Splice  single  and  three  conductor,  15  kv 
power  cable  in  the  below.listed  types  of 
cable.  The  type  of  splice  to  be  made  in 
each  cable  and  the  time  limit  prescribed 
are  as  indicated  by  each  cable. 

t 

a.  Varnished  cambric  insulation- 
lead  sheathed  cable,  single 
conductor  -  branch  splice  - 
14.0  hours. 

b.  XLP  shielded  (URD)  cable,  single  con- 
ductor -  straight  splice  -  7.C  hours. 

c.  XLP  shielded  cable,  three  conductor 
termination  splice  -  7.0  hours. 

d.  Xl<P  shielded  or  unshielded  to  paper 
insulated-lead  covered  (PILC)  cable, 
three  conductor  -  straight  transition 
splice  -  21.0  hcurs. 

These  splices  will  be  constructed  in  accordance 
with  Underground  Systems  Reference  Book,  1957 
Edi ti on,  Edison  Electric  Institute,  and 
Termination  and  Splices  -  Theory  -  Practice, 
PLM  Products,  4799  W.  150th  St.,  Cleveland, 
Ohio,  and  Job  Sheet  CE  "C"  1.3J  series  without 
deviation.  '  All  splices  will  be  required  to 
withstand  an  acceptance  test  in  accordance  with 
Insulated  Power  Cable  Engineers  Association 
.  (IPCE)  standards  when  tested  with  a  DC 


High  Potential  Tester  to  satisfactorily  complete 
this  objective. 

ENABLING  OBJECTIVE  „  ' 

Supported  entirely  by  this  lesson  topic: 

#1.3.7    Upon  completion  of  this  topic  the  student 
will  be  able  to -construct  a  branch  splice 
in  a  15  kv  varnished-cambric  insulated-lead 
sheathed  (VCL),  AUG  #4/0  power  cable 
utilizing  the  appropriate  tools  and  materials 
in  accordance  with  Underground  Systems 
4   Reference  Book,  1957  Edition,  Edison  Electric 
Institute  and  Job  Sheet  Ct  "C"  1.3.7.1J 
without  deviation.   The  splice  will  be 
required  to  withstand  an  acceptance  test  of 
93.6  kv  for  15  minutes  in  accordance  with 
Insulated  Power  Cable  Engineers  Association 
(IPCE)  standards  when  tested  with  a  DC 
High  Po ten ti arrester  to  satisfactorily  com- 
plete this  objective. 

CRITERION  TEST 

The  student  wiTKconstruct  a  branch  splice  in 
a  15  kv  varnished-cambric  insulated-lead  sheathed 
(VCL) ,  AWG*  #4/a  power  cable  utilizing- the  appro- 
priate tools  and  materials  1n  accordance  with 
Underground  Systems  Reference  Book,  1957  Edition, 
£<Hson  Electric  Institute  taitf  Job  Sheet  CE  "C" 
1 .3. 7.1 J  without  deviation.   The  splice  will  be 
required  to  withstand  an  acceptance  test  of 


93.6  kv  for  15  minutes  in  accordance  with 
Insulated  Power  Cable  Engineers  Association 
(IPCE)  standards  when  tested  with  a  DC  High 
Potential  Tester  to  satisfactorily  complete 
this  objective. 


HOMEWORK  -  None 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


I.    Introduction  to  the  Lesson 

A.  Establish  Contact 

B.  Establish  Readiness 

C.  Establish  Effect 


II.  Presentation: 

A.    Cable,  15  kv 

1.    Avoid  contamination 

a.  Moisture 

(!)  Condensation 
(2)  Perspiration 

» 

b.  Wiping  rags 


r 


Introduce  jself  and  topic 

Direct 'student  thinking  along 
desired  line 


Show  the  student  the  value  of  the 
subject  matter  to  him 

State  topic  objective 

*  » 

Explain  the  method(s)  to  be  used 

•Topic  Criterion  Exercise 

a .  How 

b.  When 

Make  ready  the  T/A  listed  for 
this  lesson 

Hand  out  texts,  and  Job  Sheets 
for  this  lesson 

Impart  that  special  procedures 
are  required  in  the  construction 
of  high  voltage  joints 


Students  bring  out 
individual  needs  for. 
this  lesson 


1.3.7-4 


OUTLINE  Of  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


c.    Insulate  without 
interruption 

,'d.    Flush  with  oil 

2.  Prevent  voids  in  the  insulation 

a.  Prevents  ionization 

b.  Fill  voids 

c.  Baste  tape  layers 

3.  Insulating  tape 

a.  Joints  above  7.5  kv  tape  is 
furnished  in  cans  packed 

in  oil 

b.  Open  can  when  splice  has 
been  made.'  This,  helps  to 
prevent  contamination 

c.  Branch  joints 

(1)  Voids  filled 

(2)  Voids  not  filled 

4.  Test  voltage  for  15  kv  VCL 
a.    Factory  -  117  kv 


Oil.  soaked  cotton  yarn  or 
paste  of  dry  sawdust  and 
petrolatum  may  be  used  to 
fill  voids.   Have  this 
available  for  students 


When  a  splice  is  made  for 
training,  limit  the  number 
of  cans  opened  at  one  time. 
Student  will  share  tape 
from  one  can 


1.3.7-5 


t 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


b.  Acceptance,  80$  of  factory  - 
93.6  kv 

c.  Proof  -  60?  for  one  minute  - 
70.2  kv 

Splicing  the  Cable 

1,  Cutting  cables  to  length 

a.  "Train  cables,  to  desired 

position;  avoid  severe 
bending  and  allow  slight 
overlap  of  ends 

b.  Cut  cables  to  butt "squarely 
together  at  desired  center- 
line  of  splice 

2.  Preparation  of  lead  sleeve 

a,  .   Scrape  both  ends  of  the 

sleeve  carefully  for  3 
or  4  inches  and  apply 
sterine  flux  to  cleaned 
portions 

b.  Slide  the  sleeve  onto  one 
end  of  the  cable 


ftefer  student  to  text 


Refer  to  the  splice  drawing 
for  sleeve  size  and  length 


The  sleeve  on  this  joint  will 
be  split  and  a  solder  seam 


Student  refers  to  text, 
page  9-19,  fig.  9-21 


Determine  the  size  and 
length  of  sleeve 


1,3.7-6 


OUTLINE  0r  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


3.    Removing  the  lead  sheath 


a.  Park  the  sheath  at  a  distance 
"A"  from  each  cable  end 

b.  Score  the  sheath  to  a  depth 
slightly  less  than  1/2"  of 
its  thickness  completely 

>  around  the  cable  at  this  mark 

c.  Scrape  the  sheath  clean  on 
each  cable  for  at  least  3" 
beyond  this  point 

d.  Score  and  apply  sterine  flux 

e.  Slit  the  sheath  up  to  the 
score  from  each  end,  being 
careful  not  to  injure  the 
insulation 


Following  the  dimensions  in 
the  drawing  and  in  conjunction 
with  the  length  of  the  sleeve, 
mark  score  and  clean  the  cable 
sheath.    This  1s  distance  A 
on  the  print 


Apply  pasters,  and  tin  the 
prepared  area 


The  student  can  locate 
the  dimension  on  the 
print 


f.    Tear  the  lead  off  1n  such  a 
manner  that  a  natural  bell  is 
formed  at  the  end  of  the 
sheath 

4.    Preparation  of  each  end  for 
connector 

a.    Place  a  mark  on  the  insulation 
at  a  distance  of  1/2  the 
length  of  connector,  plus 
1/2"  from  each  end 

1.3.7-7  So 
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OLTLINE  OF  INSTRUCTipW  INSTRUCTOR  ACTIVITY     '  STUDENT  ACTIVITY 


b.  To  prevent  the  insulation  from 
unwinding,  tie  it  with  a  dry  * 

v    cotton  tape  just  beyond  the  1 
mark 

c.  Cut  the  insulation  squarely         Caution:    Do  Not  nick 
down  to  t^he:  conductor  at  the        the  conductor 

mark  '  * 

d.  Protect  the  ends  of  the  ex- 
posed insulation  from  the 

heat  of  soldering  by  wrapping        -  « 
with  a  dry. cotton  tape 

5.    Placing  and  solder  the  connector  ' 

a.  Clean  the  exposed  conductor 
thoroughly  and  apply  sterine 

flux  ' 

b.  Fit  the  conductor  ends  into 
the  connector  with  the  ends 
butting  firmly  in  center  and 
with  the  slot  or  hole  in  the 
connector  on  top 

c.  Hold  the  assembly  in  this 
position  and  squeeze  the 
connector  tightly  onto  the 

conductors  ■  » 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Apply  ,heat  and  solder, 
making  sure  that  f 
connector  dhd  all  \ 
dents  caused  by  v 
squeezing  get  filled 
with  solder 


Solder  the  connector,  all 
dents  from  squeezing  the 
connector  must  be  filled 
in 


Remove  excess  solder 
and  smooth  off  all 
burrs 


6.    Preparation  of  splice  *  , . 

for  Insulation 

a:    Remove  the  protective 
covering  from  ends 
of  insulation 

b.    Pencil  the  insulation 

on  each  end  for  a  i 

distance  equal  to 

four  times  the  thick-  . 

ness  of  the 

insulation 


1.3.7-9 
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OUTLINE  Of  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


c.    Wipe  the  entire  joint  care- 
fully with  a  clean  dry  cloth 
to  remove  all  dirt  and  loose 

particles 

Insulating  the  splice 

a.    Fill  the  space  at  each  end' 
of  connector  with  3/16"  wide 
V.C.  tape 


Apply  V*  wide,  bias  cut, V.C, 
tape  over  the  conrnctor,  and 
at  pencils,  build  vp  to  the 
level  of  factory-applied 
insulation. 


Thoroughly  flush  the  splice 
with  hot  oil  ' 


Use  1/4"  Fibermat  III  polyV 
ester  web  tape  and  baste  with 
oil  if  smaller  V.C.  tape  not 
available 


c.    Complete  the  insulating  with 
1/2",  3/4"  or  1"  wide  bias 
cut  V.C.  oil  immersed  tape 
applied  with  50%  lap.  Apply 
the  tapes  to  give  a  thickness 
of  2  times  that  of  the  factory 
applied  insulation  along  the 
middle  portion  of  the  splice 
and  tapering  down  to  the 
factory-applied  insulation  at 
the  sheath  on  each  end 

8.  *  Installing  the  sleeve 

a.    Center  the  lead  sleeve  over 

the  joint  and  beat  the  ends 


1 . 3 .  /  •  1  u 


GU'tUNE  Of  iwSIRUCTION 


of  the  sleeve  down  tightly  onto 
the  cable  sheath 

Apply  paper  pasters  to  sleeve 
and  cable  sheath;  (on  sleeve  1" 
from  shoulder  and  on  sheath  1" 
from  end  of  sleeve). 

Make  a  wiped  joint  between  the 
sleeve  and  sheath  at  both  ends 


INSTRUCTOR  ACTIVITY 

—  1  -    —   S  


STUDENT  ACTIVITY 


NOTE:   The  holes  can  be  made  in 
the  sleeve  for  filling  at 
this  time. 


9.    Fjlling  the  joint 


10. 


a.  Fill  the  sleeve  with  No.  219  NOTE : 
flushing  (insulating)  oil  which 

is  heated  to  the  temperature  as 
shown  on  the  label;  this 
temperature  must  be  checked 
with  a  temperometer 

b.  Level  the  joint  and  allow  it  to 
stand  until  it  has  cooled,  and 
then  make  a  second  filling 

c.  Clean  the  holes  and  the  area 
of  the  lead  around  them,  apply 
sterine  flux  and  seal  the 
holes  carefully  with  solder 

Securing  joint  and  cable  NOTE: 

a.   Bond  cable  to  other  cables 
anf*  ground 


Tilt  the  joint  slightly 
and  fill  through  the 
lower  hole. 


Explain  that  these  steps 
will  be  required  1n  the 
field.   This  wilt  not  be 
accomplished  in  the  class 


1.3.7-11 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


b.  Apply  corrosion  or  fire 
protection  {if  required) 

c.  Attach  identification  tag 
or  mark  cable 

III.  Application: 

A.  Questions  -  (Oral  questions  prepared 
by  the  instructor) 

B.  Practical  Application  Period 


IV.  Summary: 

A.    Cable,  15  kv 

1.    Avoid  contamination 
.2.    Voids  in  insulation 


Conduct  oral  quiz 

Inform  students  this  segment 
will  be  taught  in  the  s-tjop 
area 

Hand  out  spl icing  tools  and 
materials 

Supervise  and  assist  as 
necessary 

Stress  safety  factors 

Test  the  student's  splice 

Review  of  important  subject 
matter 

Do  not  introduce  new  material 


Participate  in  quiz 
by  answering  questions 

Student  will  follow 
instructions  in  Job 
Sheet  JS-1 .3.7.1 


Give  undivided  attention 


1.3.7-12. 
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OUTLINE  OF  INSTRUCTION 

3.  Insulating  tape 

4.  Higher  test  voltage- 

♦ 

B.    Splicing  the  Cable 

1.  Cutting  cables  to  length 

2.  Preparation  of  lead  sleeve 

3.  Reproving  the  lead  sheath 

4.  Preparation  of  each  end  for 
connector 

5.  Placing  and  soldering  the 
connector 

6.  Preparation  of  splice  for 
Insulation 

7.  Insulating  the  splice  * 

8.  Installing  thejsleeve 

9.  Filling  the  $bint 

10.    Securing  the  joint  and  cable 
V.    Criterion  Test: 


INSTRUCTOR  ACTIV11Y 


STUDENT  ACTIVITY 


* 


Have  students  to  hold  all 
questions  until  completion 
of  summary 


r 


^Jfcnlout  splicing  tools  and 
/materials 


1.3.7-13 


Ask  questions  after  com- 
pletion of  sunmary 

-»  > 

%       ■    ■  ■ 
Student  wil lldemonstrate 

knowledge  by  performing 

a  branch  splice 
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OUTLINC  OF  INSTRUCTION 


A.    Make  a  branch  splice  in  accordance/ 
with.  Job  Sheet  JS-1.3.7.1 


V I .     Ass  i qnment :  None 


/ 


\ 


INSTRUCTOR  ACTIVITY  '        STUDENT  ACTIVITY 

Stress  safety  factors 

Inform  students  they  will  be 
performing  without  supervision 

Grade  student  on  go-no  go  Position  completed, 

basis  splice  on  test  frame 

Have  student  dismantle  his 
splice  and  salvage  materials 
after  test 


si 
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1.3.7-14 


NAVAL  CONSTRUCTION  TRAINING  CENTER 
GULFPORT,  MISSISSIPPI  39501 


COURSE  TITLE  AND  NUMBER:    CONSTRUCTION  ELECTRICIANS/ 

CABLC  SPLICING  A-721-0023 

CLASSIFICATION:  Unclassified 

TOPIC  NUMBER  AND  TITLE:    1.3.8    STRAIGHT  SPLICE, 
15  kv.  XLP,  URD- ALUMINUM  " 


TIME  ALLOCATION 


Classroom  1  Hour 
Practical    15  Hours 


INSTRUCTIONAL  MATERIALS: 

1 .  Text: 

a.  Underground  Systems  Reference  Book t  1957 
Edition,  Edison  Electric  Institute 

b.  Terminations  and  Splices  -  Theory  - 
Practice,  PLH  Products.  4799  W  155th 
St.,  CleveU.id,  Ohio 

2.  Reference: 

a.    UP  Technical  Manual,  Cyprus  Wire  and 
Cable  Company 


3.    Training  Aids: 


1 


a.    Display  Board  -  Underground  Distribution 
Cable  and  Completed  Splice 


!.    Aluminum  Cab 
1.3.8.11  / 


le  and  Splices  -  CE  "C" 


Straight  Splice,-.  15  kv,  XLP,  URD-Aluminum 
CE  "C"  1.3.8.1J 


None 


4.  Training  Aids  Equipment 

5.  Tools  and  Equipment: 

a.  Cable  Splicers  Tool  Box 

b.  Compression  tool,  Burndy  Y34  A 

c.  Hacksaw 

d.  Sharpening  stone 

e.  Cable  stripper 

6.  Materials: 

a.  Cable,  15  kv,  XLP  (URD),  AWG  #1/0,  1/C, 
5'  per  student 

b.  Connectors,  Mfg.  Burndy 

(1)  Ys25A,  1/0  (conductor) 

(2)  Ys25L,  1/0  (neutral) 
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c.  Tape  4 

(1)  Vinyl,  3/4'l,  5970  00816  6056  (Scotch  88) 

(2)  Semi -conducting,  Scotch  13,  Bishop  17 

(3)  High  voltage  3/4"  X  30'  5970  00931 
4491  (Scotch  23) 

d.  Abrasive  cloth,  Grit  320,  5350  00229  3086 

e.  Cleaning  solvent,  trichlorethylene 
TERMINAL  OBJECTIVE 

Supported  entirely  by  this  lesson  topic:  " 

=1.3       rpon  completion  of  this  unit  the  student 
will  be  able  to : 

I.    Splice  single  and  three  conductor, 
15  kv  power  cable  in  the  below  listed 
types  of  cable.    The  type  of  splice  to 
be  made  in  each  cable  and  the  time 
limit  prescribed  are  as  indicated  by 
each  cable. 

a.  Varnished  cambric  insulation- 
lead  sheathed  cable,  single 
conductor  -  branch  splice  - 
14.0  hours. 

b.  XLP  shielded  (URD)  cable,  single 
conductor  -  straight  splice  - 

7.0  hours. 


-ERJC 
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c.  XLP  shielded  cable,  three  conductor  ^5 
.  termination  splice  -  7.0  hours. 

d.  XLP  shielded  or  unshielded  to  paper 
insulated-lead  covered  (PILC)  cable, 
three  conductor  -  straight  transi- 
tion splice  -  2*1.0  hours. 

These  splices  will  be  constructed  in 
accordance  with  Underground  Systems 
Reference  Book,  1 $57  Edition,  Edison 
Electric  Institute,  and  Terminations 
and  Splices  -  Theory  -  Practice,  PLM 
Products,  4799  U  150th  St.,  C  level  and . 
Ohio,  and  Job  Sheet  CE  "C"  1.3J  series 
without  deviation.    All  splices  will  be 
required  to  withstand  an  acceptance  test 
in  accordance  with  Insulated  Power  Cable 
Engineers  Association  (IPCE)  standards 
when  tested  with  a  DC  High  Potential 
Tester  to  satisfactorily  complete  this 
objective. 

ENABLING  OBJECTIVE  * 

Supported  entirely. by  this  lesson  topic: 

ffl.348    Upon  completion  of  this  topic  the  student 
will  be  able  to  construct  a  straight- spl ice 
in  a  15  kv  cross-linked  polyethlene 
insulated,  AWG  #1/0,  with  concentric 
neutral  power  cable  utilizing  the  appro- 
priate tools  and  materials  in  accordance 
.with  Underground  Systems  Reference  Book, 
1957  Edition ,  Edison  Electric  Institute, 
Terminations  and  Splices  -  Theory  -  Practice 
PLM  r, -ducts, '479YW  150th  St.,   — 

3 


.  rinyeVand,  Ohio,  and  Job  Sheet  CE  "Cf1  1 .3.8.1  J 
without  deviation.    The  splice  will  joe  required 
to  withstand  an  acceptance  test  of  52.8  kv  for 
15  minutes  in  accordance  with  Insulated  Power 
Cable  Engineers  Association  (IPCE)  standards 
when  tested  with  a  DC  High  Potential  Tester  to 
satisfactorily  complete  this  objective. 

CRITERION  TEST 

The  student  will  construct  a  straight  splice  in  a  15  kv 
cross-linked  polyethlene  insulated,  AUG  #1/0,  with 
concentric  neutral  power  cable  utilizing  the  appropriate 
tools  and  materials  in  accordance  with  Underground 
Systems  Reference  Book,  1957  Edition,  Edison  Electric 
Institute,  Terminations  and  Splices  -  Theory  -  Practice, 
PLM  Products,  4799  W  150th  St. ,  Cleveland,  Ohio,  and  ■ 
Job  Sheet  CE  "C"  1.3.8.1J  without  deviation.    The  splice 
will  be  required  to  withstand  an  acceptance  test  of  52.8 
kv  for  15  minutes  in  accordance  with  Insulated  Power 
Cable  Engineers  Association  (IPCE)  standards  when  tested 
wtth  a  DC  High  Potential  Tester  to  satisfactorily 
complete  this  objective. 

HOMEWORK 

a.    Read  and  study  Underground  Systems  Reference 
Book,  1957  Edition,  Edison  Electric  Institute, 
pages  4-39  through  4-46. 

&'.    Read  and  study  Terminations  and  Splices  -  Theory 
Practice,  PLM  Products,  47§9  W  150th  St., 
Cleveland,  Ohio,  page  13.  ' 


* 
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OUTLINE  OF  INSTRUCTION  

I.    Introduction  to  the  Lesson 

A.  Establ ish  Contact 

B.  Establish  Readiness 

C.  Establish  Effect 

D.  Overview 


II.  Presentation: 

A.    Cable, -15  kv,  XLP,  URD-A1 uminum 

1.  Train  cables  into  position  and 
overlap  them  about  6" 

2.  Bind  down  concentric-neutral 
strands  -  using  several  turns  of 
vinyl  tape  -  at  a  point  from  end 
of  cable  that  is     distance  equal 
to  6"  plus  C  plus  D  plus  A  plus 
half  the  length  of  connector 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


-0 


Introduce  self  and  topic 

Direct  student  thinking  along 
desired  line 

Show  the  student  the  value  of  the 
subject  matter  to  him 


State  topic  objective 

Explain  the  method(s)  to  be  used 

Topic  Criterion  Exercise 

a.  How 

b.  When 

Make  ready  the  T/A  listed  for  this 
lesson 

Hand  out  texts,  Information  Sheet, 
and  Job  Sheet  for  this  lesson 

Explain  to  students  the  bind 
down  procedure  from  diagram 


Students  bring  out 
individual  needs  for 
this  lesson 


Students  follow  the 
instructions  and  note 
cable  size  and  dimen- 
sion 

Students  participate 
in  obtaining  these 
measurements 
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OUTLINE  OF  INSTRUCT  iUN 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


6. 


7. 


3 
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to  be  used.    For  example: 

6"  +  C  +  0  ♦  A  *  »s  of  Conn  = 

(6"  ♦  4V  +  IV  +  V  +  1"  =  W) 

Without  cutting  away  any  concentric- 
neutral  strands,  unwrap  them  back  to 
the  binding  of  the  vinyl  tape.  Using 
large  pliers,  twist  strands  to  form 
concentric-neutral .    Combined  with  „ 
the  taped  binding,  this  will  keep 
concentric  strands  in  place  when 
the  cable  is  operational.  Bend 
twisted  concentric  strands  out  of 
the  way  temporarily 

Cut  overlapped  cables  at  center  of 
lap,  removing  about  3"  from  each 
cable.    Cut  carefully^  so  ends  butt 
squarely 


Remove  semi -conducting  jacket  from 
each  cable  for  a  distance  equal  to 
C  plus  D  plus  A  plus  half  the 
connector  length.    Be  careful  not 
to  cut  insulation 

Taper  jacket  smoothly  to  approxi- 
mately 5  times  its  thickness 

Remove  insulation  and  semi -conducting 
strand  shielding  from  end  of 


Make  this  presentation  and 
demonstration  with  all  of 
the  materials  and  cable 
preparations  prefabricted 
for  expediency 


Show  how  these  cables  must 
overlap  before  the  cut. 
This  is  sometimes  forgotten 
resulting  in  too  short  a 
neutral  for  connecting 

Banana  peel  jacket  very 
carefully  (7") 


Note  this  dimention 


Ask  student  for  dimension 
(A  plus  H  the  connector 
length  -  IV) 


Student  can  provide 
this  dimension 


Student  provides  this 
dimension 
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OUTLINE  OF  INSTRUCTION 


conductor  for  distance  A  plus  - 
half  the  length  of  connector.  Be 
careful  not  to  nick  the  conductor. 

8.  Taper  insulation  for  distance  D, 
using  a  penciling  tool  or  sharp 
knife.    If  a  knife  is  used,  the 

•  taper  must  be  buffed  to  even 
smoothness  with  non-conductive 
abrasive  cloth 

9.  Join  aluminum  conductor  with 
suitable  compression  connector 
(Burndy  YS25A)  filled  with  contact 

■aid 

10.  Clean  exposed  cable  insulation 
with  clean,  lint-free  cloth  and 
trichlorethlene,  to  remove  all  V 
traces  of  cable  semi -conducting 
material.    Avoid  excessive  use 
of  solvent 

11.  Fill  in  dents  in  connector  with 
snail  pieces  of  semi-conducting 
tape.    Apply  a  wrap  pr  two  of 
semi -con  tape  to  conductor  at 

both  ends  of  connector  to  eliminate 
sharp  edges  and  fill  in  shoulders 
between  connector  and  conductor 

12.  Starting  at  center  of  the 
connector,  wrap  high- voltage 


-ERLC 
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Before  tapering  with  a  knife,      Student  provides  this 
exposed  conductor  should  oe  dimension 
protected  with  a  few  wraps  of 
vinyl  tape 


Note:    If  connector  is  not 
filled,  contact  aid  must  be 
applied  to  conductor  before 
installing  connector.  Clean 
off  excess  contact  aid  with 
solvent 


Wrap  half-lapped  layer  of 
semi -con  tape  smoothly  over 
conductor  and  connector 
from  bottom  of .  one  insulation 
taper  to  bottom  of  the  other. 
Cover  any  semi -conducting 
strand  shielding  that  extends 
beyond  insulation  tapers; 
overlap  tapered  cable  insulation 
with  semi -con  tape  no  more  than 
1/16" 
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OUTLINE  OF  INSTRUCTION  ; 

«  *      '  * 

insulating  tape,  such  as  "Scotch 
2*3"  or  equal,'  ir  half-lapped  layers 
.     evenly  Uck  and  forth  over  connector 
and  onto  in^  ^ation  of  joined  cables. 
Tape  shoulc      stretched/ to*  manu- 
facturer's u  jmmendatiohs-.  Continue 
wrapping  evenly  back  and  forth  until 
thickness  over  connecter  equals  T. 
.finish  each  layer  slightly  short  of 
*    i  the  preceding  one  s.o  wrapping  will 
taper  evenly  -  at  both  ends.  Tapers 
should  cover  all  of  distance  C 
less  1/8; 

13.  Wrap  one  half-lapped  layer  of  semi- 
conducting tape  over  the  insulating 
tape,  extending  1t  onto  cable  semi- 
conducting jacket  for  1" 

14.  Clean  exposed  semi -conducting, 
.'jacket  between  semi -conducting 

.tape  layer  and  concentric^neutrals. 
Use  clean  lint-free  cloth  ,  » 

15. "'  Cover  all  of  the  factory  and  hand  - 

applied  semi -con  with  one  hajf- 
lapped  layer  of  high-voltage  ' 
Insulating  tape  ^ 

16.  Wrap  two  hal  flapped  layers  of  high 
grade  vinyl  tape  such  as  "Scotch  33" 

.  over  all  of  the  insulating  tape. 


Note:.  Be  sure  the- high- voltage 

tape  does  not  overlap  cabt'e  .  *  *  *- 

semi -conducting  jacket  * 

■  *  •  >v 

Explain:    f  -  3/8"  Student  provide 

q  *  4»5n       s  this  dimension 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY  ? 


Cxi 


17; 


Extend' it  torthe  concentric-neutral 
at  each  end  of  the  splice.  Wrap 
tightly,  stretching  -tape  so  it^  > 
conforms  well.   Apply  last  several 
wraps     th  no  tension.  * 

Bring  concentric-neufrajs  together 
2".  to  4"  from  .cable.    Overlap  as- 
necessary,  then  cut  carefully,  so*, 
ends  butt  squarely.    Join  the  two 
with  a  suitable  copper  connector 
(Burndy  YS25L) 


III.    Appl ication : 

A.    Questions     (Oral  questions^ prepared  ^ 
by  the  instructor) 

%.    Practical'  Application  Period 

f.    Make  a  straight  splice  in 
accordance  with  Job  Sheet 

js-i  ;3."s.i      .  . 


v     •  , 


3* 


Have  students  observe  £he 
guide  for  proper  cpnnector 
that  is  provided  with  the 
joint  diagram.    AWp  of 
strand  is  #14 

4  .  .. 


Conduct  oral  quiz 


Inform  students  this, 
segment  will  be  taught  in 
the  shop  area 

Hand  out  splicing  tools  and 
materials  as  required  for 
each  splice  "  \  j 

Supervise  and  .-assist  as 
necessary 

Stress  safety^factors 

As'  students  compete  each 
spl4ce,  test  \%\ 


4? 


Students  observe 
guide  and  .provide  , 
the  size  with  instructor 
assistance 


Participate- in  quiz  by 
answerin^uestions  I 


/ 


Student  witll  follow 
instructions  in  Job  Sheet 
listed  for  this  splice 


OUTLINE  (^INSTRUCTION 


ICT 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


IV .    Sunwy : 

A.    Cable.  15  kv,  XLP-, . p^D-Aluminum 


V.    Criterion  Test: 

A.   Make  a  straight  spVice'tn  accordance 
with  Job  Sheet  JS-1.3.J.1 


\ 


VI.  Assignment: 


i 


Review  of  important  subject 
matter 

Do  not  introduce  new  material 

Have  students  to  hold  all 
questions  until  completion 
of  suninary.- 

/Hand  outospl Icing  tools  and 
-materials  as  required  for 
this  splice 

Stress  safety  factors 

Inform  stddents  they  will  be 
performing  without  super-, 
vision 


Grade  student  on  go-no  go 
/basis  as  he  completes  this 
I  splice 

*   Have  student  dismantle  his 
splice  and  salvage  materials 
•  after  test 


a.   Read  and  "study  underground  Systems 
.    Reference  Book»  1957  Edition,  Edison 
Electric  Institute t  pages  4-3*  through 

^46        .   .  . 


3?* 
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Give  undivided  attention 


Ask  questions  after  com- 
pletion of  suninary 


Student  w4 11  demonstrate 
knowledge  by  performing" 
a  straight  splice 

A.-  * 

T 


Position  completed 
splice  on  test  frajne, 


3'6<) 


-do 


J. 
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INSTRUCTOR- ACT! VITlftj     .  STUPENT  ACTIVHY 


B 


.   Read  and  study  Terminations  and  Sol  Ices  - 
Theory  -  Practice.  PLM  Products,  4799  W  - 
'150th  St.,  Cleveland,  Ohio,  page  13., 


■*  : 


to 


J 


f 


3£t 
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NAVAL  CONSTRUCTION  TRAINING  CENTER 
_  .'6ULFP0RT,  MISSISSIPPI  39501, 


COURSE  TITLE  AND -NUMBER:    CONSTRUCTION  ELECTRICIANS/  „  ■ 
\  i  ?       x         CABLE  3PLICING   A-721-0023 ., 

CtASSIFICAtldNf  Unclassified  \ 

TOPIC  .NUMBER  AND  TITLE:    1.3.9,  TERMINATION  (ALL-TAPEf , 

-  OUTDOOR  U/RAINSHIELD,  15  kv,  XLP  INSULATED t 

-  AUG  12/0,  3#    «    -  ' « 

*    *  * 

TIME  ALLOCATION: -'Classroom    1  Hour 

Practical  15  Hours 

•  «^  . 

INSTRUCTIONAL  MATERIALS:  . 

1. :*  Text:)  ^        *  ' 

*",  •**'    '  ' 

a.   Underground  Systems  Reference  Book,* 
,1957  Edition,  Edison  Electric  institute 

Z.   Reference:   None    ,  w  " 

\    ,  ' 

3.   Training:  Aids: 


r  * 


5.  To3h  ahd*Eqg1pment: 

a.  C^ble  Splicers  Tool  Box 

b.  Hacksaw  /    *  • 

c.  Sharpening %  tone 

_$J.  -Dwpresslon^tool,  Burndy  Indent 

6.  'Materials':'  . 

f 

a.   Cafife,  ^  lev,  XLP,  AUG  #2/0,  3/C, 
4*  'per  dent 

*  * 

b';  Terminal,  itydent  YA26  (Burndy),  3  ea 


$eV  student  f 


c.  tapes 


» 


a.  Display  Board.-  Completed  XLP  3/C 
Termination  > 

b.  15  kv  Termination  (ATI -tape),  Outdoor 
with  Ra1nsh1eld  -  CE  UC"*1.3.9.1J 


„  (1)  High  voltage  ozone  resistant  tape  € 
f  ■■■  ^Scotch-  23  . 

\{Zy  Coppeihnesh  "Scotch"  -24  %  • 


4.   Training  Aids  Equipment:  None^ 


" 


1 .3^-1 


(3)  Vynal  tipe  "Scotch"  &  6E  #8380 

(4)  fibbtr^putty"  t  "S^otchfir. 
FSN  SS5970-0004S-3699 

,  *•'->"' 
(B)  Track  resistant  tape  (special  * 
applications)      v  %' 

(6)  Cotfon- tape 

\  .   -f '  'v  .,■ 


A/I 


i'S 


>  v  v. 


?  3S3  \- 


*1 


d.  Copper  wire,  AWG  #20 

§ 

e.  Rubber  cement  "Scotchkote" 

f.  Wre  solder 

g.  Rainshields,  PLM  Cat.  Np.-RH^,  f/3/4" 
insulation  diameter 

h.  Trichlorethane 

i.  Wiping  rags 
TERMINAL  OBJECTIVE 

Supported  entirely  by  this  lesson  topic: 

#1.3      Upon  completion  of  this  unit  the  student 
•  will  be  able  to:" 

-*\l.    Splice  single  and  three  conductor, 

15kv  power  cable  in  the  below  listed 
„  tapes' of  cable.  -  The  type  of  splice  to 

be  made  in  eachsCable  and  the  time 
limit'  prescribed  are  as  indicated  tjy 
each  cable.  . 

a.  Varnished  cambric  insulation- 
lead  sheathed  cable,  single 

t  conductor4  -  branch  jsplice  - 

14.0  hours.  '  v 

(7 

b.  -XLP  shielded  (URD)  cable,  single 
conductor  -  straight  splice  -. 
7.0  hours. ' 


-  V 


■  •  <"\ 

c.  XtP  shielded  icable,  three  conductor  - 
termination \spl ice  -  7.0  hours.  ' 

d.  XLP  shie1ded\|>r  unshielded  to>paper 
insulated-lead  covered  (PRC)  cable, 
three  ccnducticr  -  straight  transition 


sp,lice  -  21.0 


) 

These  splices  wil 
with  Underground 
Edition,  Edison  E 


hours. 


I  be  constructed  in  accordance 
^sterns  Reference  Book.  1957, 
ctric  Institute,  Termi- 


nations and  Spile  is  -  .Theory  -  Practice.  PLM 

y  ProductSf  4?g^  y  — 


and  Job  Sheet  CE 
ation. 


0th  St . ,  CI  e vel  and ,  Oh i  o  ,• 
1.3J  series  without  devi- 


iENABLING  OBJECTIVE 


Supported  entirely  by  this/ lesson  topic:  ' 


#1.3.9 


Upon  completion /of  this  topic i  the  student 
will  be  able  to /construct  a  termination 
splice  in  15  kv/,  cross-1  Liked  polyethylene 
(XLP),  AWG  #2/0,  3  conductor  power  cable 
utilizing  the  appropriate  tools  and  materials 
in  accordance  with  Underground  Systems 
Reference  Bogy,  1957  Edition,  Edison  Electric 
Institute  and/ Job  Sheet  1.3.9.1J  .wit  iout 
deviation,   The.  sp)  ice  will  be  required  to 
withstand  an/acceptance  test  of  52.8  kv  for  • 
15  minute's  tn  accordance  with  Insulated 
Power  Cable /Engineers  Association  ( IKE ) 
standards  when  tested  with  a'  DC  High 
Potential  Tester  to  satisfactorily  complete 
this  objective. 


1.3.9-2 
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.   C§ITEf ION  7£$T  \  *  * 

The  student  will  construct  a  termination  *'        •  *w 
I     splice  in  T5  kv/  cross-linked  polyethylene 
■  ?  ^  (XLP).-AHG  12/6,  '3  conductor  power  cable  * 
utilizing  the  appropriate  tools  and  .materials.  '* 
-  ^  in  accordance  wtth  Underground  Systems  Reference 
-  J  .  Book,  19&7. Edition,  Edison  Electric  institute  and 

3oF"Sheet  1.3. 9.1  J  without  deviation;  The  splice  — 
"will  be  required  to,  withstand  an  acceptance  test-af 

4  52.8  kv  for  15  minutes  inaaccordance  with  Insulated 
Power  Cable  Engineers  Association  (IPCE)  Standards  . 
when1  tested  with  a  .DC  High  Potential  Tester^ to 
Satisfactorily  complete  this  oM*ctive. 

*  * 

*  HOMEWORK  ^None  ' 


s 


^OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


I.    Introduction,  to  the  Lesson 

A.  Establish  Contact 

B.  Establish  Readiness 

t 

C.  Establish  Effect 


II.  Presentation: 

A.  Cable 

1.  ,  Cross-1 inked  polyethlene 
insulation  (Amerlink-X) 

.2.    Po1yvinylchlorid%  jacket 

.3.    AUG  #2/0,  3  conductor 

8.    Splicing  the  Cable 

1.    Cut  cable  to  length 


Introduce  self  and  topic 

Direct  student  thinking  along 
desired  line 

•    \  Relate  the  value  of  the  subject 
matter  to  the  student 

State  topid  objectives 

Explain  the  method(s)  to 
be  used 

Topic  Criterion  Exercise 

a.  How 

b .  When 


Make  ready  the  T/A  listed 
for  this  lesson 

Hand  out  text  and  job  sheet 
for  this  lesson 

Relate  this  lesson  to  the 

5  kv  "K"  tape,  1/C,  termination. 

Note  that  with  solid  dielectric 

type  cables  the  tape  termination 

is-  far  more  practical  than  a 

pcrj^ead 

f.3.9-4 


Students  bring  out 
individual  needs  for 
this  lesson 


3SS 


/  3S' 


rERIC 


OUTLINE  OrXNSTRCCTION  :  

a.  Traig  the  cable  to  desired 
final  position  (without  sharp 
bends)  and  mark  the  jacket 
where  cable  is  to  be(  cut, 
making  sure  to  leave  enough 
length  so  that  outer  conductors 
can  be  fanned  out  into  the.ir 
proper  positions. 

b.  Cut  the  cable  squarely  at  the 
mark 

2.    Remove  cab!  £  jacket 

a.  Remove  the  cable  jacket  and 

.  .        underlying  tape,  if  any,  for 

,  *  the  distance  A. 

b.  Bind  the  conductors  and  ground 
wires  firmly  together  at  the 
end  of  the  jacket  with  cotton 
tape  or  other  suitable  material 
to  prevent  injury  to  the  jacket 
while  the  lugs,  stress  cones, 
and  rain  shields  are  being 
applied  s 

c.  Loop  ground  wires  back  out  of 
the  way  and  temporarily  tie 
them,  1f  necessary,  but  do  not 

cut  - 


INSTRUCTOR  ACTIVITY 


-STUDENT  ACTIVITY 


State  what  the  dimensions  Measure  the  l^g  to 

are  to  be  along  Vfth  clars  .  determine  hew  much 

participation  in  making:  of  the  conductor 

the  measurements  of  the  should  be  exposed 

M  terminal  lug  /  ' 

V 


A 


Again  the  instructor  brings 
out  only  new  and/or  import- 
ant points  a*  several  of 
the  steps  are  repetitious 
of  other  joints  completed 


i 
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OUTLINE  OF  INSTRUCT 


1 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVI 


ERJC 


jd.    Spread  the  conductors  apart  to 
assimilate  their  final  termin- 
ated positions  and  make  any 
necessary  adjustments  to  the 
length  of  the  middle  conductor 

3.    Prepare  each  conductor  for  lug 


r 


k 


a. 


StHp  the  conductor  for  a 
distance  equal  to  the  depth' 
of  ho,le  in  lug,  plus  1/Z*'  fo*  / 
cable  Vizes  4/0  AWG  and  smaller, 
and  plus  1"  for  cables  larger 
than  4/0  AWG 


Cover  the  end  of  insulation  and 
shield  with  a  wrapping  of  dry 
cotton  tape  for  protection 
against  the  heat  of  soldering 


4.    Attach  lug  to  each  conductor.  * 

-a.    Apply  sterine  flux  to  conductor, 
and  solder  it  carefully,  making 
suce  that  conductor  strands 
within  the  lug  are  filled  with 
solder        .'  * 

*     c.    Remove  the  protective  covering 
from  end^of  insulation 


Inform  stude'nts  that  this 
step  1s  not  necessary  if 
an  indent  type  (compression) 
connector  is  used.   The  use 
of  "Burndy"  and  T&B  com- 
pression tools  have  been* 
covered  In  the  first  phases 
of  the  course" 


Pollsfr  the  lug  -  state  that  jfips, 
bumps  yr  points  of  solder  ww 
lead  to  a  concentration  of  Stress, 
at  thajt  point 
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CUTUNt  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVIT 


5.  -  Prepare  for  building  stress  CBnes 

a.  Remove  the  shield  and  underlying 

tape  or  tapes  to  within  the 
distance  B  of  cable  jacket 

b.  -  Pencil  the  insulation  for  a 

distance  equaV  to  4  times  the 
v thickness  of  the  insulation  . 

c.  Clean  and  roughen "the  penciled 

*  portion  and  exposed  insulation  ■ 
-  with  a  coarse  file  or  non- 
. conducting  abrasive  cloth 

d.  Wash  the  roughened  surface, 
the  exposed-strand,  and  the  lug 
with  a  cleaning  agent  (Trin* 

{  chlorethlene).  Make  sure  that 
no  conducting  particles  remain 
on  the  insulation  -»-. 

6.  Build  stress  cones 

a.  "  Apply  rubber  cement  to  portion 

of  insulation  where  stress  cone 
is  to  be  built.   Allow  cement 
to  dry  until  tacky^ 

b.  Apply  ozone  resistant  Insulating 
tape  with  approximately  50*  \ 

overlap.   Build  tg  a  thickness 


Refer  students  to  table 
on  job  sheet  for  dimentions 


1.3.9-7 
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OUTLINE  Of  INSTRUCTION  4  ■        -  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

at  the  midpoint  of  1^  times  that  •  ^ 

.  ,  of  factory  applied  insolation.  - 
f       and  taper  down  to  cable  insulation       •  " 
r  *■       *      on  job-  sheet  diagragi  *  •  x  s 

I  c.    Cover  1/2"  of  the  exposed  factory 

shield  and  the  cone  to  its  mid-       .    '         /    ,  ' 
point  with  5/8"  wide  copper.^  '* '  * 
mesh  tape  applied  with  a  50%  ;  •  * 

overlap  -  ' 

<s  *  /  *  v  ' 

d.\  Bind  the  cbpper-mesh  tape,-  at 

the  midpoint  -of  the  cone,  with  |  . 

fine  copper  wire         v  ,  * 


•  <T 

v    e.    Solder  the  copper-mesh  tape  to        '  , 

tne  factory  applied  shield,  -  -' 

being  careful  not- to  burtf  the.         '  ./  " 

7       <    insulation  .         "  -  /  t\ 

7.    Cover  stress  cones  ,  ,. 

a.  *  Completely  cover  the  stress  *  •  g        *  •  \^ 

cone,  plus  2"  on  each  end,  _      -       v        "       4  ' 

'  with  VOAyers.of  "Scotch"  33*.  ^v   ,  r  

(or  . similar)  tape,,  consisting  • 

of  two  tapes  each  applied      ,  '  -    .  , 

spirally  with  a  50%  overlap    '  <?  \  '  ; 

8..  Install  rafn  shield       '    "   V  jv  ^  '   /  •      "      ,  . 

a.   At  appoint  equar  to  the  length        -   <7  ,  „  ' 
•of  the  rain  shield. from  uooer  ^  V'\ 


Kj 


\ 


8 


1  •  ,  i 
1 . 
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*         .edge  of  stress  cone  build  a  - 
•    ring  or  shoulder  with  friction  ^ 
tape  to  support  the  rain  shield 

b.    Slide  thajrain  shield  aver  the 
1    lug  and  into  position  agaiist 
.  the^shoulder  '  j 

8.    Seal  rain  shield  and  conductor  ends 
C  *  •' 

a^/Apply  rubber  cement  to  the  top,  V 
IV  of  rain  shield,  lV';of 
adjacent  insulation,  the  cylin- 
drical portion  of  the  lug,  the. 
e^posed^conductor  and  of 
insulation  at  penciled  end. 
Allow  the  cement  to  dry  until 

&acky. .  ~ 

b.  '  Apply  ozone  oeslstant  insulating 
t>         ,  )    tape  over, thi  cemented  surfaces. 

-Apply  tape  with  a  50%  overlap  * 
and  of  sufficient  thickness  to. 
'  _  *     r  form  a  watertight  seal 

* '•  '   c.   Completely  cover  the  ^hand- 
applied  insulating  .tape  forming 
/.  the  seals  at  the'  lag-tfuJ- rain 

shield,  plus  the^e*pos>d  factory 
< ■  '     applied  insulation,  with  4 

layers  of  "Scotch"  33  tape  J  .. 

consisting -*f  two  tapes,  each  5  . 
^  v   *  applied  spirally  with  a  50*  « 

overlap* 


1.3^-9 


NOTE:   When  rain  shield-  is  ■  ' 
•  ,        omitted  on  an  indoor  installation, 

seal  end  of  cable  only  before  "*  •  , 

completin^paF.t  C.  •  -  . 

10.    Build  watertight  seaf  for* cable  *nd  '  S  * 


A 


Train* all  the  conductors,  the        Explain  that  a  clearance 
ground  wires  to,  their  final    <*•'    between  lugs  at  final 
posftion  and  secure  them'  ;  position  should  be  a  ***  ' 

minimum  of  1"  per  kv  of 


b.  Block  the  cable  carefully  with       cable  rating 
"Scotchfil"  to  form  a  watertight .  <«  y 
seal  at  the  end  of  cable  jacket.  ''*.•* 

The  blocking  should  be  done,     t.  <  •  " 
before  and  after'  the  reposition- 
ing of  the  ground  wires    •  '* 

^  V  * 

c.  Pencil  the  end  of  the  cablev 
jacket-  ■  v  • ' 

*d.   Wash  the  penciled  end  and  tne^  \ 

adjacent  3"  of  cable  jacket       _  ■  *  -  » 

with  trichlorethane  ~~  . 

e.   Apply  rubber  cement  to  the         «  1 
dresse,d  portions  of  the„ cable 

jacket,  the  "Scotchfil"  block-       *  \    %  U 

ing  and  the  exposed  conductor  «'*  l\ 

shield  and  allow  to  dry  until ' 

tacky  1  ✓  , 
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STUDEHT  ACTIVITY 


3<K. 


f.  Wrap  ozone-resistant  -insulating 
*'  tape  over  the  cemented  sections 

to  form  a  watertight  seal 

g.  Completely  cover  the*hand- 

/       applied  insulating  tape, with 
/ 1  4  layers  of  'Scotch"  33,  or 
equal consisting  of  2  tapes 
each  applied  Spirally  with  a 

•  \  "  one- Half  lap 

'  *        *  >. 

11.    Special  conditions 

Anhydrous  tape  may  be  used  in 
place  of  the  vynal  tape  and, 
when  used,  it  should  be  painted 
"wjth  P&B  paint  (or^GE  Glyptal) 

in  addition  to  step  10  above, 
it  fs  further  recoaaiended,  for 
Severe  corrosive  atmospheres  or 
moist  salt  air  conditions,  the 


a. 


cwTetedJierminatlons  (with 
all  luosTbofted  to  terminals, 
be  sprlyea  with  a  protective 


coating,  material  such  a* 
MKrylonM  > 


liu  Application: 


A.   Questions  -  (Oral  questions  prepared 
by  the  instructor);  , 


Inform  the  students  that 
"Scotch"  70  silicone  rubber 
electrical  tape  can  be  used 
for  these  conditions.  A 
stock  Item  FSN  9G  5970 
00840  8454  ($4.10) 


Conduct  oral  quiz 
1.3.9-11 


Participate  in  quiz 
answering  questions 


by 


X 
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OUTLINE  'OF  INSTRUCTION 


B.   Practical 'Application  Period 

0 

1.   Makje  a  termination  splice  in 
accordance  with  Job  Sheet 
JS-1.3.9.1 


IV, 


Su 

A.  Cable 

1.  Cross-linked  polyethlene 
insulation  (AmerHnk-X) 

2.  Polyvinyl ghlorlde  jacket 

3.  AWG  J2/0,  3  conductor 

* 

B,  Splicing  the  Cable 

1.  Cut  cable  to  length 
'2.    Remove  cable  jacket 


INSTRUCTOR  ACTIVITY 

-  -        1         ■         I  ■  ■ 


STUDENT  ACTIVITY 


Inform  students  tftfs  segment  <■  Student  will'  follow 
win  be  taught  in  the  shop  instructions  in  Job 
area. 


Sfieet  JS-1.3.9.1 


Hand  out  splicing  tools  and 
materials     ;      *  x 

Supervise  and  assist  as 
necessary 


Stress 


safety  fac 


factors 


Test  the  student's  splice 


Review  of  important  subject 
matter  * 


1  Do  not  introduce  new  material 


Give  undivided  attention 


Have.. students  to,  hold  all  , 
questions  until  completion  '  * 
of  summary 


'  9 
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Outline  of  instruction 


INSTRUCTOR  ACTIVITY 


\ 

STUDENT  ACTIVITY 


3.  Prepare  each  conductor  for  lug. 

4.  .Attach  lug  to /eich  conductor 

m4  5.,  Prepare, for  building  stress  cones 

6.  .Build  stress -cones 

7.  Cover  stress  cones 
•8.  Install  rain  shield 

9.  Seal  rain  shield  and  conductor  ends 

10.  Build  watertight  seal  for  cable  end 

11.  Special  conditions 

V.    Criterion  Test: 

A.    Make  a  termination  splice  in  accordance 
with  Job  Sheet  JS-1.3.9.1 


VI:  Assignment:  None 


\ 


Hand  out  splicing  tools  and 
materials 

Stress  safety  factors 

Inform  students  they  will 
be  performing  without 
supervision 

Grade  student  on  go-no  go 
basis 

Have  student  dismantle  his 
splice  and  salvage  materials 
after  'est  * 


1.3.9-13 


Ask  questions  after  com- 
pletion of  summary 

Student  will  demonstrate 
knowledge  by  performing 
a  termination  splice 


Position. completed  splice 
on  test  frame 


\ 
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NAVAL  CONSTRUCTION,  TRAINING  CENTER 
<6ULFP0RT,  MISSISSIPPI  335P1 


COURSE  TITLE  AND  NUMBER:  -.CONSTRUCTION  ELECTRICIANS/ 
j  *CABLE  SPLICING  A-721-0023 

CLASSIFICATION:  Unclassified 

i 

.  TOPIC  NUMBER  AND  TITLE:    1.3.10   TRI FURCATION/ 
TRANSITION  TWAY-3  WAV,  15  kvi'  THREE  1/C 
CROSS-LINKED  POtYETHLENE  SHIELDED  TO  A 
PAPER  INSULATED-LEAD  SHEATHED  3/C  POWER  CABLE 

TIME  ALLOCATION:    Classroom     2  Hours 

Practical    35  Hours 

INSTRUCTIONAL  MATERIALS: 

1.  Test: 

a.  Underground  Systems  Reference  Book,  1957 
Edition,  Edison  Electric  Institute 

'2.    Reference:  None 

3,    Training  Aids:  1 

'  a.    Drawing  (Large  Reproduction)  -  3M2047P-& 
One  Way-Three  Way  Joi^nt,  Three  Conductor 
Paper  to  Thre*  Single  Conductor  Polyethylene 
Cables,  3M  Company,  Electro) Products 
Division.  .J 

b.  Slides  -  35  mm  (locally  produced)  - 
Sequence  of  1  Way- 3  Way  Joint. 


c.  "  Display  board  ■-•  Trifurcation/Transition 

1  Way- 3  Way  Splice. 

*  fc  • 

V 

d;    One  Way-Three  Way  Joint,  Three  -Conductor 
PILC  to  Three  Single  Conductor  XLP  Power 
.  Cable  -  CE  "C-"  1.3.10.1J.  ' 

4.  Training  Aids  Equipment: 

a.    Projector,  35  mm  ' 

5.  Tools  and  Equipment: 

a.    Cable  splicer's  tool  box 

t 

h.    Hacksaw/cable  splicers  saw 
'  c.    Sharpening  stone 

d.  Resin  pressure  gun 

6.  Materials: 
,  a.  Cable 

(1)    1*5  kvl  1/C,  XLP 
-  (2)    15  kv,  3/C,  PILC 


b.    Connector.,  split  tinned 


1 


1.3.10-1 
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c.  Tapes 

(1)  Varnished-cambric  (dry)  3/4" 

(2)  Fibermat,  II  or  III,  1/2"  &  1/4" 

(3)  Shielding  Tape,  Scptch  24 

(4)  Spacer  Tape  P-3,  "Scotchcast" 

(5)  Vinyl  Tape,  #88,  1-1/2" 

(6)  Restricting  Tape  P-4 

d.  Glyptal  lacquer,  GE  1201  ~ 

e.  P-l  Injection  Fitting 

f.  Nozzle 

g.  "Scotchcast"  Resin  #4,  size  C 

h.  "ScotchfiV*  Electrical"Vutty 

i.  Irving ton  Oil  Stop  No.  621 
j.    Cable  Preparation  Materials 

(1)  Abrasive  cloth,  grit-8d 

(2)  Abrasive  cloth,  gr1t-320 

(3)  Lint  free  cloth 

(4)  Solvent  (TriChlolethlene) 


TERMINAL  OBJECTIVE 

Supported  entirely  by  this  lesson  topic: 

#1.3      Upon  completion  of  this  unit,  the  student  wIM 
be  able  to: 

1.  Splice  single  and  three  conductor,  15  kv 
power  cable  in  the  below  listed  types  of 
cable.  The  type  of  splice  to  be  made  in 
each  cable  and  the  time  limit  prescribed 
are  as  Indicated  by  each  cable. 

a.  Varnished  cambric  1nsulat1on-lead  shea^w1 
ed  cable,  single  conductor  -  branch  splice 

-  14.0  hours. 

v 

b.  XLP  shielded  (URO)  cable,  single  con- 
ductor -  straight  splice  -  7.0  hours. 

c.  XLP  shielded  cable,. three  conductor  - 
termination  splice  -  7.0  hours. 

d.  XLP  shielded  or  unshielded  to  paper 
insulated-lead  covered  (PILC)  $able, 
three  conductor  -  straight  transition 
splice  -  21.0  hours. 

These  splices  will  be  constructed  in  accord- 
ance with  Underground  Systems  Reference  Book, 
1957  Edition,  Edison  Electric  Institute  and 
Job  Sheet  CE  UCH  1/3J  series  without  deviation 
AIT  splices  will  be  required  to  withstand  an 
acceptance  test  in  accordance  with  Insulated 
Power  Cable  Engineers  Association  (IRCE)  ■ , 

1.3.10-2 
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standards  when  tested  with  a  DC  High  Potential 
Tester  to  satisfactorily  complete  this  objective, 

ENABLING  OBJECTIVE      .  -  .  " 

Supported  entirely  by  this  lesson  topic:' 

p].3.10       Upon  completion  of  this  topic,  the  student  will  be 
able  to  construct  a  straight  tri furcation/ transition 
splice  with  three  15  kv,  single  conductor,  cross- 
blinked  pclyethlene  power  cables  to  a, 15  kv,tthree 
conductor,  paper  insulated-lead  coyered  (PRC) 
power  cable  utilizing  the  appropriate  tools  and 
materials  in  accordance  with  Underground  Systems 
Reference  Book,  1957  Edition ,  Ed 1 sort  Electric  r 
Institute  and  Job  Sheet  CE  "C"  1 .3.10.1  J.  without 
deviation.    The  splice  will  be  required  to  with- 
stand an  acceptance  test  of  52.8  kv  for  15  minutes 
in  accordance  with  Insulated  Power  Cable  Engineers 
Association  (IPCE)  standards  when  tested  With  a 
DC  High  Potential  Tester  to  satisfactorily  com- 
plete this  objective. 

CRITERION  TEST  : 

The  student  wi  "i  1  construct  a  straight  trifurcation/ 
transition  splice  with  three  15  kv,  single  conductor,  cross- 
linked  polyethlene  power  cables-  to  a  15  kv,  three  conductor, 
paper  insulated-lead'  covered  (PIIC)  power  cable  utilizing 
the  appropriate  tools  and  materials  in  accordance  with 
Underground  Systems  Reference  Book,  1957  Edition,  Edison 
Electric  Institute  and  Jofi  Sheet  CE  "C"  1.3.10.1J  without 
deviation.    The  splice  will  be  required  to  withstand  an 
acceptance  test  of  52.8  kv  for  15  minutes  in  accordance  with 
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Insulated  Power  EtTfti-n.eers  Ag%ociati( 


"*  ~\  -  .  <? 

J^.E^rgnneers  Association 
(IPCE)  standards  Wlfeh Rested  witfTa  DC 
High  Potential  Tester  io* satisfactorily-^ 
complete  thjs  objective!  \ 

HOMEWORK  • 

1 .    Read  and  study  Underground  x Systems 
References  Book,  195/  Edition,  Edison 
Electric  Institute,  pages  9-13  through 
9-22. 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENTt  ACTIVIT 


I.   Introduction  to  the  Lesson  N 

Establish  Contact 
►     'B.    Establish  Readiness^ 

C.  Establish  Effect 

D.  Overview 


kj- 


II  .  Presentation: 

A.   tonstruction*  of  a  15  kv  Trlfurcatlon/ 
Transition,  3/C  (PILC)  to  Three  1/C 
XLP  Cabjes 

1.    Cable  preparation 

a.   Train  cables  to  their  final 
position  and  cut  to  proper 
length.   Be  sure  cable  ends 
butt  squarely. 


Introduce  self  and  topic 

Direct  student  thinking 
along  desired  lines 

Show  the  student  the  value 
of  the  subject  matter  to  him 

State  topic  objectives 

Explain  the  method(s),to  be 
used 

Topic  Criterion  Exercise 
How? 

When?  \ 

Make  ready  the  T/A's  listed 
for  this  lesson  . 

Hand  out  text  and  Job  Sheet 
for  this  lesson 

Show  35  mm  slides 


'  A 
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outline  of  Instruction 


INSTRUCTOR  ACTIVITY 


b.    Thoroughly  rclean  cable  ends 

0)   Ring  and  tin  (PILC)  ends 
*  -  at  "A?  dimensions. 

;<y  Split 'sheath  of  PILC  cable  with  . 
L  chipping^ knife  up  to  the  circum- 
ferential  xut.  Jake  care  not  to 
cut  cable  Insulation  with  chipping 
knife.     ,  ^ 

v  d.    TeJfr  split  Sections  of  sheath  loose 
,v  by  pullirw  oh  one  end  directly 
a«ay  fronrcable.    Remove  CQpper, 
binder  tag^T for  all  but  3/4"  from 
end. of  lead  sheath.   Be  careful 
not*  to  cut  into  cable  shielding. 

t 

t 

e.  Remove  cafcle  metallic  sjiields  as 
per  print  dimension  and  solder 
together  with  binder  tape  as  per 

— i  instructions. 

f.  Remove  cable  insulation  1/2  the 
connector  length  plus  1/2". 

When  using  solder  type  connector, 
clean  conductor  strands  and 
apply  sterine  flux. 

g.  Remove  theicket  and  sepa rater 
tape  from  the  XLP  cables.  Do 
not  cut  through  the  shielding 


Slide  #3  shows  cable 
Sheath  removed. 


/ 


This  refers  to  the  PILC 
conductors i  the  student 
can  make  note  on  his 
joint  diagram 


STUDENT  ACTIVITY 


Student  measures  the 
length- of  connector  and 
verifies  this  dimension 
on  his  print. 


/ 
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INSTRUCTION 


tape  or  wires.    Dimension  "A" 
plus  1/2  the  connector  length. 

h.  Remove  metallic  shielding  tape 
or  wires  for  all  but  1"  taking 
care  not  to  cut  into  the  insul- 
ation.  Remove  semi -conducting 
insulation  shielding  to  1/4" 
from  the  end  of  the  shielding 

*  tape  or  wires. 

i.  Remove  cable  insulation  from 
the  three  XIP  conductors  1/2 
the  connector  length  plus  1/2". 
This  should  be  done  "with  a 
"PLM"  stripper. 

2.    Preparation  for  connectors. 

a.  Install  split-tinned  connectors 
tighten  with  eagle-beak  pliers 
and  solder  sweat.  Polish 
connector  thoroughly  removing 
all  projections. 

b.  Pencil 'the  insulations  of  both 
'  cables  3/4".  .Use  s*jarp  knives 

and  abrasive  cloth  tto  insure  a. 
smooth  taper. 


f 


INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 


Again,  have  the  students 
recall  that  If  a  cable  has 
concentric  shield  wires 
these  will  be  prepared  as  \ 
per  instructions  1n  3M 
print  "Wire  Shield  Pro- 
cedure" 


Ensure  student  comprehend- 

sion 


Note  Ho.  CI  &  2  on 
drawing.   Protect  • 
insulation  with  cotton 
tape -while  sweating 

1    s  ■ 
t 1 

Reajember.  to  wrap  the  end 
of  the  papef  insulation 
with  dry  V.C.  tape  to 
prevent  .fKe  "Insulation 
from  unwrtpplng.  . 


( 
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41TLINE.  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDEHT  ACTIVITY 


3. *  Preparation  for  lead  sleeves. 

a.    Insulating  the  splice  (Joint). 


f .       '  s 


(1)  Build  an  oil  stop  on  the  "three 
XLP  conductors  by  putting  (8) 
one-half  lapped  layers  of, 

y     varnished  silk  tape  with  a 
eoating  of  lacquer,  enamel 
or  oil  stop  compound  between 
each  layer.   The  oil' stop  is 
to  go  from  the  auxiliary 
sleeve  to  the  middle  of  the 
connector. 

-  *  ; 

(2)  Fill  the  space  between 
connector  and  lead  covered 
cable  insulation  with  1/4" 
wide  varnished  cambric  tape 
or  flbermat  III. 

(3)  Tape  over  the  connector  and 
pencil  with  1/2"  V.C.  tape 

up*  to  the  level  of  the  factory 
applied  insolation. 

.  (4)  <  Buildup  splice-  with  3/4" 
'  ,  V.C.  tape. 

|-  *  '  ' 

(s)    Apply  one-half  lapped  layer 
of  copper  mesh  tape  over  the 
3/4"  VX.  tape. 


Dry  V.C.  or  polyester  glass 
tape  may  be  used.  Allow 
the  compound  to  dry  before 
each  layer  of  tape. 


V"  f 


1.3.10-7 
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OUT L INE  OF  INSTRUCTION 
b 


4. 


Boll  out  paper,side  up  to  connector 
only,  not  beyond,   thoroughly  clean 
the  XLP  side.    Keep  each  leg  as 
straight  as  possible  prior  to 'and 
during  the  application  of  the  tape. 


c.    Attach  banding  wires. 

M^e  a  "Scotchfil"  seal  3  inches 
frSt;,  the  end  of  the  cable  jackets. 


INSTRUCTOR  ACTIVITY 

Project  slides  #4  &  5. 


STUDENT  ACTIVITY 


5.  Clean  the  lead  sheath  again.  Apply 
two  half  lapped  layers  of  rubber 
tape  for  3  inches  along  the  sheath 
starting  1  inch  from  the  end. 

6.  Apply  resW-overcast  sheaf*. 

7.  Mix  and  inject  resin  through  the 
P-l  injection  fitting. 

8.  After  the  splice  has  cooled* and 

<  set,  prepare  the  cable  for  testing. 

III.    Application:  ' 

A.  Questions  -  (Oral  questions  prepared 

the  instructor)- 

B.  Practical  Application  Period 


4M 


Note  details  on  3M  print. 


Conduct  oral  quiz 


Inform  students  this  seg- 
ment  will  be  taught  1n  the 
shop  area* 

1.3.10-8 


Participate.  1n  quiz  by 
answering  questions. 

Student  wlllr  follow 
Instruction^  »1n  Job 
Sheet  CE  "C"  1.3.10.1. 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY  • 


^Make  a  straight  trifurcation/ 
transition  splice  with  three 
15  kv,  single  conductor,  cross- 
linked  polyethlene  power  cables 
to  a  15  kv,  three  conductor, 
'paper  insulated-lead  covered 
* (PILC)  power  cable  in  accordance 
with  Job  Sheet  CE  "CM  1 .3.10.1  J. 


IV.  Summary: 


A.  'Construction  of  a  15  kv  Trifurcation/ 
Transition,  3/C  (PILC)  to  Three  1/C 
!<LP  Cables. 

1 .  Cable  preparation 

2.  .  Preparation  for  connectors  ~*> 

3.  Preparation  for  lead  sleeves 

.4.    Make'a  "Scotchfil"  seal  3  inches 
from  the  end  of  the  cable  jackets. 

5.  Clean  the  ^ea•■,  sheath  again. 

6.  Apply  resin  overcast  sheath. 


Hand  out  splicing  tools 
and  materials. 

Supervise  and  assist  as 
necessary. 

Stress  safety  factors. 

Test  the  student's  splice. 

Review  of  important 
subject  matter. 

Review  of  important 
subject  matter. 

Do  not  introduce  new 
material . 

Have  students  to  hold  all 
questions  until  completion 
of  summary. 


STUOENT  ACTIVI 


1.3.10-9 


9 
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X. 


OUTLINE  Of  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


7.  Mix  and  Inject  resin 

8.  After  the  splice  has  cooled  and 
set  prepare  for  testing.- 


V.  Test: 


A.    Make  a  straight  tri furcation/ transi- 
tion splice  with  three  15  kv,  single 
conductor,  cross-linked  polyethlene 
power  cables  to  a  15  kv,  three  con- 
ductor, paper  insulated-lead 
covered  (PILC)  power  cable  in^ 
accordance  with  Job  Sheet  CE  "C" 
1 .3-10.1  J. 


•  ■  J 

Hand  Out  splicing  too) s  and 
materials, 

Stress  safety  factors.  ^ 

♦  Inform  students  they  will  4e 
performi ng  wi thout .instructor 
assistance 

Grade  student  on  Go/No  Go  basis 
as  he  completes  the  splice 

t         '  -v- 

Have  student  dismantle  -nts 
splfqe  and  salvage  materials % 
after  test. 


Ask  questions  after 
completion  of  summary. 

Student  will  demon strtte 
knowledge  by  making  a  * 
straight  tri furcation/ 
transition  splice. 


Position' completed 
splice  on  test  frame. 


VI.  Assignmei 


A.    Read  aki  study  Underground  Systems 
Reference  Book,  1957  Edition, 
Edison  Electric  Institute,  pages 
9-13  through  9-22. 


Ask  oral  questions  on  reading 
assignments 


Participate  by  answering, 
oral  questions. 


1.3.10-10 
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NAVAL  CONSTRUCTION  TRAINING  CENTER 
GULFPQRT,  MISSISSIPPI  39501 
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COURSE  TITLE  AND  NUMBER*   CONSTRUCTION  ELECTRICIANS/ 

CABLE  SPLICING  A-721-y0O23 

CLASSIFICATION:  Unclassified 

TOPIC  NUMBER  AND  TITLE:    1.3.11  PULLING-EYE 
ATTACHMENT  ON  A  5  kv  RUBBER-LEAD,  1/C 
POWER  CABLE 

TIME  ALLOCATION:    Classroom    1  Hour 

Practical    4  Hours 

If  STRUCT I ONAL  MATERIALS:  - 

i.  Text: 

a.    Underground  Systems  Reference  Book, 
1957  Edition,  Edison  Electric  Institute 

I.  Reference: 

« 

a.  'The  Rome  Cable  Manual  of  Technical 
Information,  2nd  Edition  1957,  Ron*? 
Cable  Corporation,  Rome',  N.Y.    (Now,  * 
Cyprus  Wire  and  Cable  Company) 

Training  Aids: 

a.    Display  Board  -  Depicts  various  steps  of 
-PnWng-e^ye  Construction  . 

■  t.    Pulllig-eye  Attachment  -  CE  "C"  1.3. 11.1  J 

..  .'  4  I1'    '     ■  ■  '  ■ 


4.  Training  Aids  Equipment:  None 

5.  Tools  and  Equipment: 

a.  '  Cable  SplicsfC Tool  Box 

b.  Hacksaw  'v 

6.  Materials:  / 

a.  Cable,  5  kv,  Pubber-Lead,  AWG  #4/0,  1/C 

b.  Pulling  eye  bolt 

c.  Paper  pasters 
■  d.    Tinned  copper  wire,  AWG  #14 

e.    Solder  40/6C  (wiping) 
TERMINAL- OBJECTIVE 

Supported  entirely  by  this  lesson  topic: 

•*V 

#1.3      Upon  completion  of  this  unit  the,  student 
will  be  able  to: 


V 


1 


Splice  special  joints  in  single  con- 
ductor, 5  kv  and  15  kv  power  cable  in 
the  below  listed  types  of  cable.  Jhe  « 
type  of  special  joint  to  be  made  in 
each  cable. and  the  time  limit  pre- 
scribed are  as  indicated  by  each  cable. 


1.3.11-T- 
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a.  5  kv,  rubber  insulation-lead  shefcthed 
cable,  singTe  conductor  -  pulling  eye 
joint  -  2.0  hours. 

b.  15  kv,  varnished  cambric  cable,  single 
conductor  -  live  end  cap  -  6-0  hours. 

These  splices  and  special  joints  will  be 
constructed  in  accordance  with  Underground 
•    Systems  Reference  Book,  1957  Edition,  Edison 
.EWtr4r  Institute.  Terminations  and  Splices ■  - 
Theory  -  Practice.  PLM  Products,  4799  W.  ibutn 
St..  Cleveland,  Shio.  and  Job  Sheet  CE  MC"  1.3J 
series  without  deviation.    All  splices  and 
special  joints,  with  the  exception  of  the 
pulling  eye,  will  be  required  to  withstand  an 
acceptance  test  in  accordance  with  Insulated 
Power  Cable  Engineers  Association  (IPCE) 
standards  when  tested  with  a  DC  High  Potential 
Tester  to  satisfactorily  complete  this 
objective. 

The  pulling  eye  joint  will  be  required  to 
withstand  a  pulling  force  of  6000  pounds      v  r 
on  a  single  conductor  cable  or  5000  pounds 
on  a  three  conductor  cable  in  accordance 
with  American  Institute  Electrical  Engineers 
Insulated  Conductor  Conmittee  standards  to 
satisfactorily  complete  this  objective. 

JB 

I 

ENABLING  OBJECTIVE  \     .         .  • 

Supported  entirely  by  this  lesson  topic: 

1.3.11-2 


( 


#1.3.11    Upon  completion  of  this  topic  the 
student  will  be  able  to  construct 
a  pi'Wng  eye  attachment  on  a  5  kv 
rubber  insulated-lead  sheathed, 
single  conductor  power  cable 
utilizing  the  appropriate  tools 
and  materials  in  accordance  with 
Underground  Systems  Reference  Book. 
195?  Edition.  Edison  Electric 
Institute  and  Job  Sheet  CE  "C" 
1.3. 11.1  J  without  deviation.  The 
■    pulling  eye  joint. will  be  required 
to  withstand  a  pulling  force  of 
6000  pounds  in  accordance  with 
American  Institute  Electrical 
Engineers.  Insulated  Conductor 
^  Comnlttee  standards  tc  satisfactorily 

complete  this  objective. 

CRITERION  TitST 

The  student  will  construct  a  pulling  eye  attach- 
ment on  a  5  kv  rubber  insulated-lead  sheathed, 
single  conductor  power  cable  utilizing  the  appro- 
priate tools  and  materials  1n  accordance  with 
Underground  Systems  Reference  Book,  1957  Edition, 
Edison  Electric  Institute  and  Job  Sheet  CE  I 
1.3.11.1  J  without  deviation.   The  pulling  eye 
joint  will  be  required  to  withstand  J  pulling 
force  of  6000  pounds  in  accordance  with  American 
Institute  Electrical  Engineers  Insulated  Conductor 
Committee  standards  to  satisfactorily  complete  this 
objective. 


41?. 
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HOMtWC 


Read. and  study  Underground  Systems  Reference  Book, 
1957  Edition,  Edison  Electric  Institute,  pages^ 
8-4,  8-5  and  8-15,  8-16. 


J, 


if 

OUTLINE  OF  INSTRUCTION 

I.    Introduction  to  the  Lesson 

A.  Establish  Contact 

B.  Establish  Readiness 

C.  Establish  Effect 

D.  Overview 


II.  Presentation^ 

A.    Pulling  Tensions 

1 .   American  Institute  of 
Electrical  Engineers  - 
recommendations 

a.  j^taxlmum  pulling  tension  on 
cable 


49A 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


* 

Introduce  self  and  topic 

Direct  student  thinking, along 
desired  Hne 

Show  the  student  the  value  of  the 
subject  matter  to  Mm  ^ 

State  topic  objective 

Explain  the  method(s)  to  be 
used 

Topic  Criterion  Exercise 

a.  How 

b.  When  , 

Make  ready  the  T/A  listed  for 
this  lesson 

Hand  out  text,  and  Job  Sheets 
for  this  lesson 


Students  bring  out 
individual  needs  for 
this  lesson 


J 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


(1) 


(2) 


(3) 


Thefaaximum  strain  on  a 
conductor  wjith  a  pulling 
eye  should  not  exceed' 
0.008  ti(nes  dr-mil  area 

Tm  «;.0.08  X  n  X  CM 
Tm  *Wx.  tension  in  lbs. 
n     number  of  conductors 
CM  a  cir-mil  area  of  each 
conductor 

Use  of /cable  grip  over 
lead  sheath,  maximum 
strain  should  not  exceed 
1500  lbs./sq.  inch  (cross- 
sectional  area 

Tm  =  4712t  (D  -  t) 
,  t  =  sheath  thickness, 
inches 

D  =  overall  diameter  of 
cable,  in  inches 

With  the  type  of  pulling 
*ye  attachment  to  be 
constructed  where  the 
sheath  and  the  conductor 
will  be  securely  joined, 
the  two  tensions  may  be 
added  together  for  this 
small  cable 


C 


Place  the  values  for  this 
cable  on  the  C/B 


Tm 
n 

CM 


1692.672 
19 

11136 


Place  the  values  required 
for  use  of  cable  orip  only 

Tm  *  346.219 
t  *>  .078 
D  =  1.02 


Total  these  on, the  "C/B  for 
max.  tension* of  this  cable 
and  sheath 


Cable  conductor 
Cable  sheath  - 
Max.  tension  - 


1692.672 
4346.219 
2038.891 


STUDENT  ACTIVITY 


Student  uses  these 
figures  an<  finds 
maximum  tension 


Student  uses  'these 
figures  and  finds 
maximum  tension 


Co 

6s) 
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OUTLINE  OF  INSTRUCTION 


S.    Construction  of  Pulling  Eye  '  ' 

1.  Cut  end  of  cable  square  -v  . 

2.  Mark  lead  sheath  at  3^  inches  from 
cable  end  (reference  Mark) 

m 

3.  Cut  back  to  theXmark  with  four  "V"  . 
shaped  cuts.    Larger  cables  may 
require  more. 

4.  Eend  lead  sheath  back  over  cable 
.  and  remove  all  insulation 

5.  Bend  the  two  outer  layers  of 
strands  back  over  sheath  and 
cut  the  remaining  inner  strands 

1  1/8  inches  from  reference  mark 

6.  Place  head  of  bolt  as  shown  in 
drawing 

7.  Then  bend  the  outer  strands  over 
head  of  bolt  to  fit  evenly  on 
shank  of  bolt 

8.  Bind  strands  with  six  turns  of 
#14  AWG  copper  wire  and  sweat 
thoroughly 


STRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


To  expedite' the  presentation      The  student  can  foUow 
fabricate  the  various  steps       the  lesson  on  the 
1n  advance.   These  can  be  diagram  in  job  sheet 

placed  on  a  display  board 
and  the  instructor  can 
point  out' the  construction 
step  by  step 


NOTE:    If  strands  of  outside 
laver  do  not  fit  evenly  around 
shank  of  bolt  remove  three  evenly 
spaced  strands  from  the  outer 
layer  before  making  the  solder 
"sweat". 

NOTE:    Protect  threads  from 
solder  by  covering  with  paper 
pasters  h*  beyond  reference' 
point  after  beating  of  sheath. 


1.3.11-6 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


II 


10. 


Beat  ends  of  sheath  forward  over  CAUTION:/  Outside  diameter  of  wipe 
solder  "sweat"  must  noy  exceed  outside  diameter 

of  cable.    Exercise  care  in 
From  a  point  V  beyond  reference   making  the  wipe  waterproof  to- 
nark  pake  a  waterproof  wipe  over    insure  against  the  entrance  of 


"sweat" 


Appl ication : 

A.    Practical  Application  Period 

1.    Make  a  pulling  eye  joint  in 
•accordance  with  Job  Sheet 
CE  "C"  JS-1. 3.11.1 


IV.  Summary: 

A.    Pulling  Tensions 


moisture  into  the  cable  when 
pulling  through  the  ducts. 


Inform  students  this  segment  will 
be  taught  in  the  shop  area 

Hand  out  splicing  tools  and 
materials  as  required  for  this 
joint 

Supervise  and  assist  as  necessary 

Stress  safety  factors 

Test  the  pulling  eye  joint  as 
students  complete  it 

Review  of  important  subject 
.matter 

Do  not  introduce  new  material 

Have  students  to  hold  all  questions 
until  .completion  of  summary. 

1.3.11-7 


STUDENT  ACTIVITY 


Student  will  follow 
instructions  in  Jcb 
Sheet  listed  for  this 
lesson 


Cive  undivided  attention 
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OUTLINE  OF  INSTRUCTION 


B.    Construction  of  Pulling  Eye 

1.  Cut  end  of  cable  square 

2.  Kake  reference  mark 

3.  Make  the  "V"  cuts,  . 

4.  fiend  cable  back  and  remove 
insulation 

* 

5.  Bend  and  cut  strands  for 
placement  of  bolt 

6.  Bend  the  outer  strands 
over  bolt  and  wire, them 
down  with  the  binding  wire 

7.  "Sweat"  solder  the  binding 
and  wire  strands 

8.  Beat  the  ends  of  sheath  over 
and  "sweat" 

9.  Make  a  waterproof  wipe  over 
the  sweated  end 

V.    Criterion  Test: 

A.    Make  a  pulling  eye  joint  in 
accordance  with  Job  Sheet 
CE  "C"  JS-1. 3.11.1 


v 


s 


1 


1 


»  Ask  questions  after  com- 

pletion of  \summary 

Hand  out  splicing  tools  ant  Student  will  demonstrate 

materials  as  required  for  this  knowledge  by  performing 
joint  a  pulling  eye  Joint 


1.3.11-8 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


o 

ERIC 


Stress  safety  factors 

Inform  students  they  will-  be 
performing  without  supervision  - 

Grade  student  on  go -no  go  basis 
as  he  completes  this  joint 

Have  student  dismantle'  his  joint 
and  salvage  materials  after  test 


Position  completed 
joint  on  test  frame 


yl.  Assignment: 

A.    Read  and  study  &ages  8-4,  8-5  and 
8-15,  8-16'  in  Underground  Systems 
„  Reference  Book,  1957  Edition, 

Edison  Electric  Institute 


Ask  oral  questions  oft  reading 
assignments 


Participate  by  answering 
oral  questions 
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NAVAL  CONSTRUCTION  TRAINING  CENT.ER 
.  GULFPORT,  MISSISSIPPI  39501 


COURSE  TITLE,  AND  NUMBER:    CONSTRUaiON  ELECTRICIANS/ 

CABLE  SPLICING  A-721-0023 

CLASSIFICATION:  Unclassified 

TOPIC  NUMBER  AND  TITLE:    1.3.12    LIVE  END  CAP 
ON  A  15  kv,  1/C,  VARNISHED-CAMBRIC 
INSULATED- LEAD  COVERED  POWER  CABLE 

TIME  ALLOCATION:    Classroom     1  Hour 

Practical   10  Hours 

INSTRUCTIONAL  MATERIALS: 

1.  Text: 

a.    Underground  Systems  Reference  Book, 
1357  Edition,  Edison  Electric  Institute 

2.  Reference:  None 

3.  Training  Aids:  \ 

Display  Board  -  Phases  of  Construction 
of  a  'Live  End  Cap" 

Live  End  Cap  for  15  kv  Vami shed-Cambric 
Insulated-Lead  Covered  Power  Cable  - 
CE  "C"  1.3.12.1J 

4.  Tracing  Aids  Equipment:  None 


5.  Tools  and  Equipment: 

a.  Cable  Splicers  Tool  Box 

b.  Hacksaw/cable  splicers  saw 

c.  Sharpening  stone 

d.  Soldering  coppers 

6.  Materials: 

a.  Cable,  15  kv,  V.C.L.,  AHG  #4/6,  1/C, 
7'  per  student 

b.  Molded  Test  Cap,  Size  No.  1 

c.  Lead  sleeving,  2H"  X  18" 

d.  Varnished-cambric  cloth  tape 

e.  Tinned-copper  mesh  tape 

f.  Taping  compound 

) 

g.  Paper  pasters 


1.3.12-1 


TERMINAL  OBJECTIVE 

SUPPORTED  ENTIRELY  BY  THIS  LESSON  TOPIC: 

fr*V.3      Upon  completion  of  this  unit. the  student 
will  be  able  to: 

1.    Splice  special  joints  in  single  conductor, 
5  kv  and>15  kv  power  cable  in  the  below 
listed  types  of  cable.    The  type  of 
special  joint  to  be  njade  in  each  cable  and 
the  time  limit  prescribed  are  as  indicated 
by  each  cable. 

a.  5  kv,  rubber  insulation-lead  sheathed 
cable*,  single  conductor  -  pulling  eye 
joint  -  2.0  hours. 

b.  15  kv,  varnished  cambric  cable,  single 
•    conductor  -  live  end  cap  -  6.0  hours. 

These  splices  and  special  joints  will  be  constructed 
in  accordance  with  Underground  Systems  Reference 
Book,  1957  Edition,  Edison  Electric  Institute, 
terminations  and  Splices  -  Theory  -  Practice, 
P Ll-1  Products,  4799  W.  150th  St. ,  Cleveland, 
Ohio,  and  Job  S    et  CE  "C"  1.3J  series  without 
deviation.    All  splices  and  special  joints, 
with  the  exception  of  the  pulling  eye,  will 
be  required  to  withstand  an  acceptance  test 
*  inaccordance  with  Instated  Power  Cable 
Engineers  Association  (IPCE)  standards  when 
.tested  with  a  DC  High  Potential  Tester  to 
satisfactorily  complete 'this  objective. 

1,3.12-2 


The  pulling  eye  joint  will  be  required  tc 
withstand  a  pulling  force  of  6000  pounds  or. 
a  .single  conductor  cable  or  5000  pounds  on 
a  three  conductor  cable  in  accordance  with 
American  Institute  Electrical  Engineers 
Insulated  Conductor  Committee  standards  tc 
satisfactorily  complete  this  objective. 


ENABLING  OBJECTIVE 

Supported  entirely  by  this  lesson  topic: 

I  A 

#1.3.1?   Upon  completion  of  yhis  topic  the 
student  will  .be  able  tc  construct  a 
live  end  cap  on  a  15  kv,  single  con- 
ductor varnished-cambric  insulated- 
lead  covered  power  cable  utilizing 
^appropriate  tools  and' materiel s  in 
accordance  with  Underground  Systems 
Reference  Book,  1957  Edition,  Ed i sen 
Electric  Institute  and  Job  Sheet 
CE  "C"  1 .3.12.1  J  without  deviation. 
The  live  end  cap  will  b€  required  tc 
withstand  an  acceptance  test  cf  92.6 
kv  for  15  minutes  in  acebrcar.ee  with 
Insulated  Power  Cable  Engineers 
Association  (IPCE)  standards  when 
-*   tested  with  a  DC  High  Potential  Tester 
to  satisfactorily  conplete  this 
objective. 


43S 


9 

ERIC 


CRITERION  TEST 

The  student  will  construct  a  live  end  cap  on  a 
15  kv,  single  conductor  varnished-cambric  irsulated- 
lcad  covered  power' cable  utilizing  appropriate  tools 
and  materials  in  accordance-^ tf.  Underground  Systems 
Reference  Book.  1957  Edition,  Edison  Electric 
Institute  and  Job  Sheet  CE  HC"  1.3.12,10  without 
deviation.    The  live  end  cap  will  be  required  to 
withstand  an  acceptance  test  of  93.6  kv  for  15 
minutes  in  accordance  with  Insulated  Power  Cable 
Engineers  Association  (IPCE)  standards  when  tested 
with  a  DC  High  Potential  Tester  to  satisfactorily 
complete  this  objective. 

HOMEWORK.  None 


OUTLINE  OF  INSTRUCTION  

I.    Introduction  to  the  Lesson 

A.    Establish  Contact 

E.    Establish  Readiness 

C.  Establish  Effect 

■> 

D.  Overview 


II.    Presentation ; 

A.    Application  cf  a  15  kv\ive  End 
Cap 


1  -    CaLle  preparation 


a.    Cut  cable  end  square  using 
one  of  the  following  i 

(1)  Cablemans  saw 

(2)  '  Hacksaw 


4V 


f 


INSTRUCTOR  ACTIVITY   STUDENT  ACTIVITY 


Introduce  self  and  topic 

Direct  student \thin king  along 
desired  line  i 

Show  the  student  the  value  of  the  'Students  trlr.q  out 

subject  matter  to  him  individual  needs  fc 


this  lesson 


State  topic  objective 

Explain  the  method(s)  to  be 
used 

Topic  Criterion  Exercise 

How 
h?  Uhen 


Make  ready  the  T/A  listed  for 
this  lesson 

Hand  out  texts  and  Jdb  Sheet 
for  this  lesson 


1.3.12-4 


OUTLINE  OF  INSTRUCTION 


b.  Measure  and  mark  the  sheath  ■ 
at  6V'  for  this  15  kv,  VCL 
cable  J 

c.  Ping  the  cable  sheath  with 
ringing  tool  or  chipping 
knife 

d.  Using  a  shave  hook,  clean 
lead  sheath  3  to  4  inches 
back  from  the  cable  ring 

e.  Apply  sterine  to  cleaned 
portior 

f.  Apply  pasters 

(1 )  One  paster  to  cover 
ring  and  ^  inch  of 
the  cleaned  portion 
of  sheath 

(2)  One  paster  at  other 
end  of  the  cleaned 
area 

g.  Tin  the  cleaned  portion  of 
the  sheath 

h.  Remove  paper  pasters 


( 


INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 


Have  the  students  note  this  Students  verify  the 

dimension  on  the  Live  End  Cap  6V'  dimension 

Print 

This  step  to  be  shown  the  students 
if  it  is  not  repetitious 


1.3.12-5 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


r 


i.    Remove  lead  sheath  using  - 

(1 )  Chipping  knife 

(2)  Tinners  hammer 

j.    Remove  shielding  or  semi- 
conductinc  tapes  back  to 
V  of  sheath 

k.    Remove  one  layer  of  varnished- 
cambric  insulation  after  the 
semi -conducting  tape  is 
removed 

Cap  preparation 

a.    Check  drawing  for  correct 
size  of  end  cap  to  be  used 
for  this  cable 


b. 


When  slitting  and  removing 
the- sheath  use  a  twisting 
motion  that  will  leave  a 
natural  bell  at  end  of  the 
sheath 


Remove  or  build  up  conductor 
insulation  with  3/4  inch 
dry  or  oi 1  - varnished-cambric 
tape  when  required  to  snugly 
fit  molded  test  cap 

(1)    Apply  taping  compound 
on  end  of  conductor 
and  between  layers 


Point  out  to  the  student  that 
there  are  only  two  sizes.  With 
varnished-cambric  or  paper 
insulated  cables,  size  No.  (1) 
is  used  for  conductors  up  to 
and  including  500  MCM 


NOTE:    Sliojftly  turning  test  cap 
in  the  direction  of  tape  lay 
may  prevent  the  tape  from'  un- 
ravel ing 


Student  makes  note 
on  his/her  diacfV.i 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(2)    Coat  the  inside  of  the 
test  c:p  with  oil  and 
slide  over-  the  end  of 
conductor  > 


3. 


Final  preparation  of  live  end  cap 

a.  Start  taping  with  oil  immersed 
V.C.  tape  V  from  the  end  of 
sheath  or  tape  shielding. 
Taper  this  up  over  the  test 
cap.    For  15  kv.  cover  the 
mold  to  a  dimension  of  3/16" 

b.  Apply  shielding  stress  cone 

(1)  Start  from  h"  on  cleaned 
portion  of  lead  sheath 

(2)  Build  up  shielding  at 
natural  bell  of  sheath 
to  form  a  smooth  taper 

(3)  One  layer  half- lapped 
to  distance  required  on 
drawing  or  high  point  of 
insulatiot  taper 

(4)  Spot  solder  copper  mesh  * 


Show  a  completed  end  cap 
with  a  copper  mesh  stress 
cone 


Do  not  use  excess  solder, 
point  out  the  areas  to  be 
soldered 


1.3.12-7 
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OWUNE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


d. 


Apply  lead  end  sleeve  as 
required  by  drawing  for  this 
conductor  size 

(1)  Clean  sleeve  3  to  4 
inches  and  apply  uterine 
to  the  cleaned'  area 

(2)  Slide  sleeve  over  end 
cap  and  cable 

(3)  Beat  down  end  of  sleeve 
evenly  to  fit  snug  to 
the  cable  sheath 

(4)  Apply  paper  pasters 

(a)   At  'ridge  of  sleeve 
where  beat  down 

began 

(by  At  correct  distance 
away  from  sleeve  on 
cable  sheath 

(5)  Wipe  lead  sleeve  with 
wiping  solder 

(6)  Remove  pasters 

Fill  the  sleeve  with  taping 
compound 


With  students  and  the  prints, 
determine  the  dimension 


Students  provide  the 
dimension  « 


CAUTION:    Do  not  damage 
'  insulation 

Explain  that  this  is  a 
good  time"  to  provide  hole 
for  filling  with  taping 
compound 


Observe  all  safety  precau- 
tions when  handling  molten 
solder 


1.3.12^ 
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(KflLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITV 


(1)    Let  compound  cool  -  then 
check  and  refill  with 
compound  as  required 


(2)"  Seal  the  holfts  with  plugs\ 
or  wipe  with  bar  solder 

e.  Jj?ply  arc  and  fire  proofing 
tape  as  required 

(1)  Jape  ends  of  arc  proof 
,  tape  with  glass  tape 

f.  Support  and  tag  cable  end 

(1)    Support  end  of  cable 

according  to  installation 
■  being  used 


Point  out  a  previously  taped 
sleeve  that  will  show  how 
the  glass  tape  is  applied 


Display  a  completed  "simulated" 
live  end  cap 


(2)    Tag  the  cable  stating  the 
following  information: 

(a)  Cable  number  (feeder  #} 

(b)  Phase  if  single  con- 
ductor 

(c)  Voltage  rating, 

(d)  "LIVE  END  CAP" 


1.3.12-9 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY. 


Go 


III 


Appl 1  cation: 
A 


Questions  -  (Oral  questions  prepared 
by  the  instructor) 


B.    Practical  Application  Period 

1.    Apply  a  live  end  rap  on  a  15  kv 

1/C,  varnished-cambric  cable  in 

accordance  with  Job  Sheet  CE  "C" 
JS-1.3.12.1 


A.    Application  of  a  15  KV  Live  End  Cap 

1 .  Cable  preparation 

2.  Cap  preparation 

3.  Final  preparation  of  live  end  cap 


Conduct  oral  quiz 

Inform  students  this  segment 
will  be  taught  in  the  shop  area 

Hand  out  splicing  tools  and 
materials  as  required  foK  this 
lesson  ) 

Supervise  and  assist  as.  necessary 

\ 

Stress  safety  factors 

As  students  complete  the  live 
end  cap,  test  it 

Review  of  important  subject 
matter 

Co  not  introduce  new  material 

Have  students  to  hold  all 
questions  until  completion 


Participate  in  cuiz 
by  answering  questions 

Student  will  follow 

i i-.struct ions  in  Job  Sheet 

listed  for  this  lesson 


Give  undivided  attention 


Ask  questions  after  com- 
pletion of  summary 
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OUTLINE  OF  INSTRUCTION 


INSTURCTOR  ACTIVITY 


STUDENT  ACTIVITY 


V.    Criterion  Test: 

A.  Apply  a  live  end  cap  on  a  15  kv 
1/C,  varnished-cambric  cable  in 
accordance  with  Job  Sheet  CE  "C 
JS-lf3.1?.l 


Hand  out  splicing  tools  and  > 
materials  as  required  for  this 
lesson 

Stress  safety  factors 

Inform  students  they  will  be 
performing  without  supervision 

Grade  student  on  go-no  go  basis 
as  he  completes  this  live  end 
cap  application 

Have  student  dismantle  his  live 
end  cap  and  salvage  materials 
after  test  • 


Student  will  demonstrate 
knowledge  by  performing 
a  live  end  cap  joint 


Position  completed  live 
end  cap  on  test  frame 


VI.  Assignment: 


Note  reference  pages  in  Underground 
Systems  Reference  Book,  1957 
Edition,  Edison  Electric  Institute, 
pages  9-24  and  9-47 
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NAVAL  CONSTRUCTION  TRAINING  CENTER 
GULFPORT,  MISSISSIPPI  39501 


*-0 


COURSE  TITLE  AND  NUMBER:    CONSTRUCTION  ELECTRICIAN/ 
CABLE  SPLICING  A-721-0023 

CLASSIFICATION:  Unclassified 

TOPIC  NUMBER  ANQ  TITLE:    1.4.1    PLANNING  AND 
.    ESTIMATING  (TELEPHONE  CABLE) 

TIME  ALLOCATION:    Classroom   7  Hours 

Practical    0  Hours 

INSTRUCTIONAL  MATERIALS:  : 

1.  Text: 

a.    Seabee  Planner's  and  Estimator's  Handbook, 
NAVFAC  P-405 

2.  Reference:  None 

3.  Forms  (Locally  prepared) 

a.  Material  .Estimate  Work  Sheet 

b.  Labor  Estimate  Work  Sheet 

c.  Materia]  Estimate  Recap  Sheet 

4.  Drawing: 

a,    Telephone  Cable 


5.    Training  Aids: 

a.    Tools,  Materials,  and  Equipment  CE  V' 
1.4.1.11 


6.  Training  Aids 

7.  Tools  and  Equ 


Equipment:  None 
fnt:  None 
8.    Material:    None  ' 

r 

TERMINAL  OBJECTIVE 

Supported  partially  by  this  lesson  topi ! 

#1.4   Upon  completion  of  this  unit  the^tudent  will  te 

aple  t'o  plan  and  estimate  for  todays  and 
^      materials  to  make  telephone  cable  and  power 
•cable  splices,  working  from  diagrams,  speci- 
fications, and  job  sheets  provided,  using  forms 
and  procedures  specified  in  NAVFAC  P-405^ 
Seabee  Planner's  and  Estimator' s  Handbook.  The 
mandays  for  each  splice  will  be  estimated  in 
accordance  with  NAVFAC  P-405,  Seabee  Planner's 
and  Estimator's  Handbook  and  materials  estimate 
will  be  within  +  5%  of  an  instructor  prepared 
Material  Take  Off  (MTO)  for  each  splice! 

ENABLING  OBJECTIVE 

Supported  partially  by  this  lesson  topic:  . 


1.4.1-1 
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#1.4.1    UporTcompletion  of  this  topic  the  student  will  be 
able  to  plan  and  estimate  for  man days  and  materials 
to  make  telephone  cable  splices,  working  from 
diagram,  specifications,  and)job  sheets  provided, 
using  forms  and  procedures  specified  in  NAVFAC 
P-405,  Seabee  Planner's  and  Estimator's  Handbook. 
The  naridays  for  each  splice  will  be  estimated  in 
accordance  with  NAVFAC  P-405,  Seabee  Planner's  and 
Estimator's  Handbook  without  deviation.  The 
estimate  for  materials  of  each  splice  will  be  taken 
■    from  the  appropriate  job  sheet  setting  up  the  proce- 
dure for  its  construction  and  must  be  within  ♦  5%  of 
an  instructor  prepared  Material  Take  Off  (WTO)  on 
that  splice. 


HOMEWORK 

Read  and  study  pages  1-1  thru  2-10  and  4-1 
thru  4-8  in  Seabee  Planner's  and  Estimator's 
Handbook,  NAVFAC  P-405 

Note:    Tables  4-136,  137,  140. 


CPITERIQN  TEST 

upon  completion  of  this  topic  the  student '-will 
"Wan  and  estimate  for  man  days  and  materials  to 
rvafce  telephone  cable  splices,  working  from  diagrams, 
specifications,  and  job  sheets  provided,  using  forms  and 
procedures  specified  in  NAVFAC  P-405,  Seabee  Planner's 
and  Estimator's  Handbook.    The  mandays  for  each  splice 
will  be  estimated  in  accordance  with  NAVFAC  P-405, 
Seabee  Planner's  and  Estimator's  Handbook  without 
deviation.    The  estimate  for  materials  of  each  splice 
wi  .  be  taken  from  the  appropriate  job  sheet  setting  up 
the  procedure  for  its  construction  and  must  be   withi  \ 
♦  5%  of  an  instructor  prepared  Material  Take  Off  (MTOj 
on  that  splice. 
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OUTLINE  OF  INSTRUCTION  

I,  Introduction 

A.    Establish  Contact 
E.    Establish  Readiness 

C.    Establish  Effect 

C.  Overview 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


II.  Presentation 

A.    Make  Estimates  of  Material  For  a 
Project 


1.    Material  estimates 

a.    Used  as  o.  basis  for  material 
procurement  and  also  as  a 
check  to  see  if  material  is 
available.  . 

(!}•  Sometimes  referred  to 
as  a  Bill  of  Materials 
or  a  Material  Take  Off 


Introduce  self  and  topic 

Direct  student  thinking  along 
desired  line 

Show  the  student  the  value  of  the 
subject  matter  to  him 

State  topic  objective  \ 

Explain  the  method(s)  tc  be  used 

Topic  Criterion  Exercise: 
How? 
When? 


Hand  out  text,  forms ,  diagram, 
specifications,  and  appropriate 
job  sheet  *o  students. 
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OUTLINE  OF  INSTRUCTION   INSTRUCTOR  ACTIVITY   STUDENT  ACTIVITY 

(2)    An  error  can  cause  serious 
delays  in  a  project 

b.    Obtain  work  element  quantity 

(1)  Using  information  on 
work  element  estimate 
work  sheets  start  filling 
out  material  estimate 
work  sheet 

(2)  List  the  splices  to  be 
made  by  size  and  type 

(3)  Convert  work  element 
quantities  into  materials 
required  to  do  the  job 

(a)  Directly  under  each 
work  element  descrip-  / 
tion  show  the  materials  )  / 
required  by  type  an                                             -    <  ■' 
kind 

(b)  In  the  work  element 
quantity  column,  show 
the  work  element 
quantity 

(c)  In  the  conversion  unit 
column  show  the  con- 
version unit.    Example  -  * 
(2  ft.  lead  sleeve/ea 
splice.) 

1.4.1-4 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY 


(d)  *In  the  quantity  re- 
j       quired  column  show 

result  of  work  ele- 
ment quantity  times 
the  conversion  unit, 

(e)  In  required  column 
show  special  re- 
quirements 


t.    After  conputing  on  work  sheets, 
enter  on  recap  sheets  with  like 
material  grouped  together  and 
totaled . 

(1)  In  description  columns, 
list  type  of  material  and 
breakdown  of  where  usec^ 

> 

(2)  In  quantity  column  list 
quantity  for  each  area. 

(3)  Total  quantity  column  for 
each  type  of  materia! . 

(4)  In  waste  and  loss  factor  column 
show  allowance,  usually  10%. 

(5)  In  waste  and  loss  column  show 
results  of  multiplying  waste 
ana  loss  factor  times  total 
quanti  ty. 
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STUDENT  ACTIVITY 


u 


Mote:    If  estimates  are 
made  directly  from  prints, 
use  colored  pencils  to 
mark  over  areas  of  print 
covered  to  avcid  emissions. 


Note:    Where  possible  use- 
check  lists  and  tables  for 
estimating  naterials  needed 
and  waste  and  loss  factors. 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(6)  1  In  quantity  to  procure 

column  enter  sum  of 
quantity  plus  waste  and 
loss. 

(7)  In  remarks  column,  list 
any  special  order  details. 

d.    Heading  on  material  recap 
worksheets . 

(1)  "Sheet  number  and  number 

of  sheets. 

(2)  Name  of  estimator  and  date. 

(3)  Name  of  estimate  checker 
and  date. 

(4)  Unit 

(5)  Location 

(6)  Year 

(7)  Project  number 

(8)  Description  of  project 

B.    Make  Estimates  of  Mandays  Required  For 
Project. 


v. 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY   STUDENT  ACTIVITY 

1 .  Preparing  Estimate 

a.  Obtain  work  element  quantity 
from  work  element  estimate. 

b.  Select  from  appropriate  table,  % 
the  man days  per  unit  figure. 

c.  Multiply  man days  per  unit 
figure  by  the  quantity  to 
obtain  mandays  required  for 
work  unit. 

d.  Work  element  summary  sheet  can 
be  used  by  adding  two  columns 
marked  "Mandays  Per  Unit"  and 
"Mandays  Required". 

e.  Work  sheets  may  be  made  up  to 
meet  needs, 

2.  Production  Efficiency 

a.  Guide  Chart 

())    Production  elements 
;  {2}    Areas  of  evaluation  ' 

b.  Graft 

i 

,  (1)    Working  minutes  per  hour  \ 

:~"      '  (2)    Delay  '  • 

1.4.1-7  ; 


OUTLINE  OF  INSTRUCTION  

III.  Application: 

A.    Practical  Application  Period 

1.  Make  manday  estimate  for  appro- 
priate splice 

2.  Make  a  material  estimate  using 
appropriate  job  sheet  for 
splice  indicated  by  instructor 

IV.  Summary: 

A.  Make  Estimates  of  Material  For  a 
Project  J 

1.    Material  estimates 

B.  Make  Estimates  of  Mandays  Required 
for  Project 

1 .  Preparing  estimate 

2.  Production  efficiency 

V.  Test: 

A.    Make  manday  estimate  for 
appropriate  splice 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Supervise  and  assist  as 
necessary 


Review  of  important  subject 
matter 

Do  not  introduce  new  material 


Give  undivided  attention 


Have  students  to  hold  all  questions 
until  completion  of  s unwary 


Insure  that  each  student  has  the 
appropriate  forms,  specifi- 
cations, and  job  sheets. 


Ask  questions  after  com- 
pletion of  sunmary. 

Student  will  demonstrate  his 
knowledge  by  performing  man- 
day  and  material  estimates 
on  appropriate  splice  as  In- 
dicated by  Instructor. 
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B.  Make  a  material  estimate  using* 
appropriate  job  sheet  for  splice 
indicated  by  instructor. 


VI.  Assignment: 

A.    Pead  and  study  Pages  1-1  thru 
2-10  and  4-1  thru  4-8  in  Seabee 
Planner's  and  Estimator's  Hand- 
book, NAVFAC  P-405. 


-ERIC 


INSTRUCTOR  ACTIVITY 

•  ) 


Grade  students  on  a  go,  no  go 
basis 


Ask  oraUquestijjfis  on  reading 
assignment 


STUDENT  ACTIVITY 


Participate  by  answering 
•oral  questions. 
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NAVAL  CONSTRUCTION  TRAINING  CENTER 
GULFPORT,  MISSISSIPPI  39501 


COURSE  TITLE  AND  NUMBER: 


CONSTRUCTION  ELECTRICIAN/ 
A-721-0023 


TOPIC  NUMBER  AND  TITLE:    1.4.2    PLANNING  AND 
ESTIMATING  (POWER  CABLE) 

TIME  ALLOCATION:    Classroom.   7  Hours 

Practical    0  Hours 

INSTRUCTIONAL  MATERIALS.: 

1.  Text: 

a.    Seabee  Planner's  and  Estimator's  Handbook, 
NAVFAC  P-405 

2.  Reference:  None 

3.  Forms:    (Locally  prepared) 

a.  Material  Estimate  Work  Sheet 

b.  Labor  Estimate  Work  Sheet 

c.  Material  Estimate  Recap  Sheet 

4.  drawing: . 

a.  ''Power  Cable 

5.  Training  Aids":  None 


6.  Training  Aids  Equipment:  None 

7.  Tools  and  Equipment:    None  ■ 
TERMINAL  OBJECTIVE 

Supported  partially  by  this  lesson  topic: 

#1.4   Upon  completion  of  this  unit  the  student  will 
be  able  to  plan  and  estimate  for  mandays  and 
materials  to  make  telephone  cable  and  power  } 
cable  splices,  working  from  diagrams,  speci- 
fications, and  job  sheets  provided,  using 
forms  and  procedures  specified  in  NAVFAC  P-405, 
Seabee  Planner's  and  Estimator's  Handbook.  The 
mandays  for. each  splice  will  be  estimated  in 
accordance  with  NAVFAC  P-405,  Seabee  Planner's 
and  Estimator's  Handbook  and  materia] s  estimate 
will  be Vi thin  ♦  5*  of  an  instructor  prepared 
Material  Take  0?f  (MTO)  for  each  splice. 

ENABLING  OBJECTIVE 

Supported  partially  by  this  lesson  topic: 

#1.4.2   Upon  completion  of  this  topic  the  student  wil* 
be  a'ble  to  plan  and  estimate  for  mandays  and 


materials  to  make  power  cable  splices*  wprki 
from  diagrams,  spec  in  cations,  and  job  sheet 


w 
s 


1.4.2.1 


4£N 


00 


provided,  using  forms  and  procedures  specified 
in  NAVFAC  P-4G5.  Seabee  Planner's  and  Estimator's 
Handbook  without  deviation*    The  estimate'  for  *v 
materials  of  each  splice  will  be  tsfcen  from  the 
appropriate -job  sheet*  setting  up  the  proceduce 
for. its  construction  and  must^  within  +  5X  of 
an  instructor  prepared  Material  Tak<  %(MT0) 
on  that  splice. 

CRITERION.' TEST 


Upon  £om£>letion  of  this,  topic  the  student  will 
plan  and  estimate  for  mandays  and  materials  to 
make  power,  cable  splices,  working  from  diagrams, 
specifications,  and  job  sheets  provided,  using 
forms  and  procedures  specified  in  NAVFAC  P-405, 
Seabee  Planner's  and  Estimator's  Handbook 
without  deviation.    The,  estimate  for  materials 
o*  each  splice  will  be  taken  from  the  appropriate 
job  sheet  setting  up  the  procedure  for  its 
construction  and  must  be  within  +  5%  'of  an 
instructor  prepared  Material  Take  Off  (MTO)  on 
that  splice.  t 


NOMEHORK:  - 

Read  and- study  Pages  1-1  t,hru  2-10  and  4-1 
4-8  in  Seabee  Planner's' and  Estimator's' 
Handbook,  NAVfAG  P-4&5. 

Note:    Tables  4-136,  137^140. 


thru 
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^OUTLINE  OF  INSTRUCT rON 


INSTRUCTOR  ACTIVITY 


STUDEHT  ACTIVI 


- 1.  Introduction 

A.    Establish  Contact 
•       g.*  E^tablilsh  Readiness 

•  C.\  Establish  Effect 

D.  ,  Overview  - 


II.  Presentation 


Introduce  self  and  topic 

a,  uirect  student  thinking  along" 
desired  line.  „  ^« 

.  .    '  f 
Show  the.,  student  the  value  of  the 
subject  matter  to  &,1nj. 

State  topic  objective. 

:  Explain  the  method(s)  to  be  used 

Topic  Criterion  Exercise: 
How? 
When? 


OU  'Kake  Estimates  of  Material  For  a 
Project 

1*^7  Material  estimates 

\a.  Used  as  a  basis  for  material 
I     procurement  and  also  as  a 

check  to  see  if  material.  is 

available 

(1)   Sometimes  referred  to 
as  a  6111  of  Materials 
a  or  a  Material  Take  Off 


Hand  out  text,  forms,  diagrams, 
specifications, 'and  appropriate 
job  sheet  to  students. 


\ 
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(2)   An  4rror  can  cause  serious 
.  delays  in  a  project. 

Obtain  work  element^uaTitity 

\*  i 

(1)  *u$\f)J  information  on  work 
element  estimate  work 
sheets  start  filling  out 
material  estimate  work 
sheet.  » 

(2)  List  the  splices  tp  be  made 
by  size  and  ^ype. 

(3)  Convert  work  element  quan- 
tities into  materials 

required  to  do  the  jofc.  A 

>(a)    Directly  under  each  '  ■ 
work  element  descrip- 
J  tion  show  the  materials  .  ] 

required  by  type  and 
kind. 

(b)  In  the  work  element  quan- 
tity column,  sfiow  the.-  ■«* 
work  element  quantity.  ^ 

[c)  In  tbe  conversion  unit 
column  show  the  conver-  - 
^sion  un*£^  Example  - 

,(2  ft.  liSd1  sleeve/  ea 
spike)  \ 

.  .       .  V 

1.4.2-4 


OUTLIHE-*QF  INSTRUCTION 


(d)  •  In  the  quantity  re-  * 
quired  column*  show 
result  of  work  element 
quantity  times  the  con- 
version unit 
*.  , 

(e>  :  In  required  column  show 
\  special  requirements. 


Note:   If  estimates  are 
made  directly  from,  prints, 
use  colored  pencils  to  mark 
over  areas <bf  print  covered 
to  avoid  omissions. 


c.   After  computing  on  work  sheets, 
enter  on  recap  sheets  v)tb 
like  material  grouped  together 
and  totaled. 

(1)  In  description  columns,. 
11st  type  of  material  and 
breakdown  of  where  used. 

(2)  In  quantity  column  list 


(3) 

< 

w 
(« 


quantity  for  each  area. 

Total  quantity  column  for 
each-*type  of  material.  j 

In  waste  and  loss  factor 
column  show  allowance, 
^usually  lot 

In  waste  and  loss  column  show 
results  of  multiplying  waste 
and  loss  factor  times  total 

quantity.  .  . 


i 


•t 


1.4.2-5 


Note:/  Whene  possible  use 
Check  lists  and  taWes  for 
estimating  material s • needed 
and  waste  and  Toss  factors. 


Go 
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(6)   In  quantity  to  procure 
r  column  enter  sum  of • 

quantity  plus  *aste  and  * 
loss.  «^| 

(?)    In  remarks : col umn t  11st 
any  special* order  details. 

d.    Heading  on  material  recap  work- 
sheets.    .     •••         -  r 
f<  'J 
'  (1)    Sheet  number  and  number 

V  •        of  sheets. 


(2)  Name  of  estimator  and  date 

(3)  Name  of  estimate  checker 
and  date. 


1  ".  (4)    Unit  • 


(5)*  Location 

W  Vear  A 

(7)   Project  number 

(By  Description  of  project 

♦ 

6..  Make  Estimates  of  Malays  Required  For 
Project 

1.  '  Preparing  estimate 


a.  Oota in.' work  element  quantity 
t  from  work  element  estimate. 

b.  Select  from  appropriate  table, 
the  mandays  per  unlj  figure. 

cv   Hultfply  iandays  pefVunit 
figure  ty.the  quantity  to  - 
obtain  mandays  required  for. 
work  unit.  >  '■ 

d.  Work  element  summary  sheet  can 
be  used\>y  adding  two  columns 
marked  "Handays  , Per  Unit*  and 
"Mandays  Required";  ! 

e.  Work  sheet£  may.  be*  made  4$  to 
meet,  need^ 

2.   Production  Efficiency 

a.  Guide  Chart  '  .  *  , 

Production  elements 

"•  .« 

(2)   Areas  of  evaluation 

'  i 

b.  .  Graft  . 

i 

(1)  Working  minutes  per  hour 

(2)  Detay  .  ( 

'  f  '       .  . 
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OUTLINE  OF  IHSTRUCTIO 
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INSTRUCTOR  ACTIVITY 


STUDENT  'ACTIVITY 


III.  Applicatj 


(u 
0| 


A.   Practical nApplI cation  Period 

Make  nvinday  estimate  for  appro- 
priate splice 

2;   Make  a  material  estimate  u%ir\q 
appropriate  -job  Vheet  for 
splice  1nd'i  dated  by  instructor 


Supervise  and  assist  as 
necessary 


IV.  Summary: 


ft 


'  A.    Wake* Estimates  of  Material  For  a  * 
Project f 

»   1 .   Material  estimates 


Review  of  Infcortajit  subject 
matter  ' ,  .   » '  - 

Do  not  introduce  new  material  * 


•r 

Give  undivided  attention 


B.  Make  Estimates  of  Mandates  Required**, 
'.-    for  Project  1  * 

T.    Preparing  estimate  , 

*  •  « 

2.    Production  efficiency  3 


Have  students  to  hold  all  questions, 
until  completion  o^sumtoary*  v 


V-  4 


Ask„questi6ns  aft£r  com- 
^  plejidh  of  summary."  / 


*  .  V::.  Test: 


r  • 


A.  -  Make>manday  estimate  for 
*   f   appropriate,  splice  - 


/ 


Insure  that  each  student  has  the      Student  wilt  demonstrate  his 
appropriate  forms,  sfleclfi-  , 
cations,  and  Job  sheets.-  ,  *? 


knowledge  by  performing  man- 
day  and  material  estimates, 
on  appropriate  .splice  as  in- 
dicated, by  instructor.'  ; 


r  * 


8.   Mike  a  material  estimate  using, 
appropriate  job  sheet  for  splice 
{indicated  by  instructor. 


Assignment: 

• 

A.    Read  and  study  Pages  1-1  thru* 
2-10  and  4-1  thru  4-8  1n  Seabee 
Planner's  and  Estimator's  Hand- 
book, NAVfAC  P-405. 


Inform  students  they  will  be  « 

performing  test  without  * 

instructor  assistance  .        .  * 

-/  •  •  *'*.'* 

Grade  students  on  a  go,  no  go  t 
basis 


Ask  oral  questions  on  reading  Participate  by  answering 

►assignment  oral  questions: 


•    •  ■  ■    .  y  ~  •    *  .    .      v   *  .  .  ..  Jt/; 
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FOREWORD  ^ 


•  •  «  * 

This  Student's  Guide  was  developed  by  the  Naval  Construction  Tralnlna 

anff<r,JfLff?rtLM1ssis$1pp1,  39501'  as  Course  ^velopn^n?  Manager  9  ,  . 
and  is  effect! ve^upon  approval  of  the'Chlef  of  Naval  Technical  Training. 

The  Instruction  Sheets  have-  been  developed  and  designed  "to  provide 
If !T!m  "c"?5e5Sar?  *?  J1?4*"  acquiring  the  skills  necessary  to  qualify 
tl  f.c2bI6  SpHf1n9  ?Jhn1c1?n  (NECS644J.   The  Instruction  sheets  are  tl 
be  used  to  supplement  lecture.*,  ins  trustor  demonstrations,  homework 
assignment,  job  performance  tasks,  etc,,  in  acquiring  skills  as  outlined 
in  the  course  objectives.  ' 

.The  instruction  sheets  used  in  this  course  of  instruction  are  as  follows: 

Assignment  Sheets  -  Provides  specific  study  instructions  identifying 
paragraphs,  pages,  and  publications.    Provides  thought-provoking  questions 
on  the  important  portions  of  the  assignment.  *  questions 

Information  Sheets  -  The  information  Includes  new  concepts,  techno- 
logical updates,  and  amplifying,  corrective,  or  supplemental  information 
when  the  technical  manuals  or  other  course  texts  do  not  contain  sufficient 
related  information  for  instructional  purposes. 

Job  Sheets  -  Provide  ,job  steps  for  development  of  job  skills  where 
practical  work  must  be  performed. 
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13  111  TYPES  OF  POWER  CABLE 

136  11  ALUMINUM  CABLE  AND  SPLICES 

I I  TOOLS,  MATERIALS  AND  EQUIPMENT 
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JOB  SHEETS 

1 .2.1  T J     STRAIGHT  SPLICE,  LEAD 
1.2. 1.2 J     BRIDGE  Sft ICE, LEAD 
1.2.1.30     BUTT  SPLICE,  LEAD 

2  2  14     STRAIGHT  SPLICE,  PLASTIC 
1.2.2.20     BRIDGE  SPLICE,  PLASTIC 

W  ■ :  Ss  sib  sMsr— 

V3V1O     ALL- WE  SPLICE  KIT      *  .  . 

lltSS  EWSiiiBCOM  S-15  KVV  STRAIGHT 

SPLICE  (SHIELDEO)  3/C 
1  3  -5  1J     "SCOTCH"  K  TAPE  TERMINATION  KITS 

litis  • 


/         4  Co 
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JOB  SHEETS  (CONTINUED) 
1.3.8.1  J      STRAIGHT  SPLICE,  15  KV,  XLP,  URO,  ALUMINUM  SPLICING  INSTRUCTIONS 
1.3.9.1J      15  KV  TERMINATION  (ALL -TAPE >,  OUTDOOR  WITH  RAINSKIELD 
1.3.10.1J     ONE  WAY-THREE  WAY  JOINT,  THREE  CONOUCTOR  PILC  TO  THREE  SINGLE 

CONDUCTOR  XLP  POWER  CABLE 
1.3.11 .1J     PULLING- EYE  ATTAQHMENT 

1.3.12.1J     LIVE  END  CAP  ON  A  15  KV  RUBBER-LEAD,  1/C  POWER  CABLE 

i  *  • 
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SAFETY  NOTJCE- 


4 


.CABLE 


1.   Electrical  power  cable  is  not* to  be  used «to  support  chain  falls, 
lifting  tackle,  or  weights  of  any  kind.  •»  '  - 

2a  vIfcal1ng,  chipping, *and  wire  pushing  shall  not  be  performed  on  power 
or  lighting  cable.  v 

3.  -Power  cabals  not  to  be  useff  as  ladder  rUngs  for  climKing. 

4.  Work  on  power,  lighting  or  telephone  circuits  shall  not  be  performed 
by  other  than  authorized  and  qualified  personnel . 

5.  All  electrical  conductors  shal^  be  considered  to  fcfe  carrying  current 
until  it  has  been  established  beyond  doubt  that  they  are  dead.' 


HANDLING  HOT  SOLDER  AND  COMPOUNDS 


V.    Keep  furnaces  far  enough  from  manhoTe  openings  that  there  will  be  no 
possibility  of  hot  metal  or  compound  spilling  Into  the  manhold. 

2.  Never  place  a  cold  or  wet  ladle, or  other  object  irj  molten  solder 
or  hot  compound. 

3.  Stand  clear  when  solder  and  compounders  being  raised  or  lowered. 

4.  Work  from  above  or  to^one  side  while  soldering. 

5.  Do  not  breathe  fumes  more  than  necessary. 

6.  .Wear  goggles -when  soldering  large  joints  and  tinning  lugs  and  T 

connections.  *^ 

7.  Do  not  leave  the  area  of  the  kettle  when  heating  solder  or  compounds. 


iv 


*  r 

HOW  TO  USE  THE  STUDENT'S  GUIDE 


This  publication  has  been  prepared  for  your  use  j^hile  a  student  in  thi 
Construction 'Electricians/  Power  and  Conimml cations  Cable  Splti 
You  may  make  aj>y  notes  that,  will  help  you  for  your  review*  la te\  inMhls 
course,  or  that  will  help  you  when- you  are  on  your  job  at  your 

assignment.  "  *    «   V  \  w 

*  P 

Other  publications  with  whtch  this  student's  guide  was  designed  to  be 
used  include:    None  r  -  / 

This  volume  contains  the  following  types  of  Instruction  sheelsl 

*> 

.Assignment  Sheets  -  For. each  lesson  topic  to  direct  your  homework 
study  efforts.  - 

Information  Sheets  -  Which  ampWfy.  correct,  or  supplement  the  — 
information  In  the  technical  qanuals  or  other  course  text  materials.  . 

Job  Sheets  -  Providing  job  steps  for  development, of  job  skills  where 


practical  work  must  be  performed 


/ 


Safety  -  Note  safety  notice  in- Front  Matter. 
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i  '  __£E  "CH  CABLE  SPLICING 

INFORMATION  SHEET  1.1.3.11. 
TITLE:    GENERAL  SAFETY-  PRECAUTIONS  AND  FIRST  AID 

INTRODUCTION  .   ,        <•     -  •  • 

4ipon  completion  of  this  lesson  the  student  wtt3  •  be  able  to  answer  specific 
oral  or  written  questions  regarding  key  policies  governing  .the  safe  handling 
of  equtptoent  and  saterials,  consideration  foripersonal  safety  (Including^ 
avoiding  *od  eliminating  f1  re  hazards)*;  wethodVof  reporting  accidents  and  \ 
fires;  and,  duties  and  responsibilities  of  .the  Class  Safety  Petty  Officer. 

■  REFERENCE  .        *  . 

1.  Safety  Precautions  for  Shore  Activities,  NAVMATP-5100,  January  1973. 

2.  First  Aid  Textbook,  Fourth  Edition,  American  Red  Cross. 
INFORMATION 

1/  Safety  Responsibilities.  • 

«  a.   The  Coninanding  Officer  shall  require  that  persons  concerned  are 
instructed; and  drilled  1n  all  applicable  safety  precautions  a,nd 
procedures,  that  these  are  complied  with,  and  that  applicable 
safety  precautions,  oir  extracts  therefrom,  are  posted  in  appro- 
bate places.    In  any  instance  where  safety  precautions  have  not 
i£een  issued  or  are  Incomplete,  he  shall  Issue  or  augment  such  safety 
pVecautlons  as  he  deems  necessary,  nottfyinq,  when  appropriate, 

^^^^^S^^S^u^  personnel  H*  ensure  that 
their  subordinates  are  Instructed  1n  and  carry  out  the  applicable 
safety  precautions  for  their  work  and  work  areas.  « 

c.    Each  individual  is  responsible  for  knowing,  undemanding  and 
observing  all  safety  precautions  applicable  to  his  work  and 
work  area.    In  addition,-  he  is  responsible  f^c  the  following: 

(1)  Each  individual  shall  report  for  work  rested  and  emotionally 
prepared  for  the  tasks/ at  hand.  L 

(2)  Heihall  use  nontfil  prufence  in  alVhis  functions,  coranensurate 
with  the  work  at  >iand., 

(3)  He  shall  report  any  unsafe  conditions,* or  any  equipment  or 
material  which  he, considers  to  be  unsafe,  and  any  unusual  or  ^ 
developing  hazards. 

v  -  A 
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INDORSATION  SK£ET  I.T.Vir  (continued)     ,  ,  # 

•     (4)    He  shall  warn  others  whom  he  believes  to' be  endangered  by 
known  hazardj^r  by  failure      observe  safety  precautions 
^  and  of  anjrunusual  or  developing  hazards>  ,  * 

(5)  He  shall  report- la'hjs  s*uperV4sor  any* accident,  injury  or 
evidence  of  impaired  health  occurring  in  the  course  of. work. 

-  * 

(6)  ,  He  shall  wear*  pr  use  \he  protective  clothing  and/or  equipment 

°f  tne  type  reqirfred,  appnc§ied  and  supplied  for  the  safe  \ 
performance,«of  His  work,   r'   _        T  \  ( 

ft  *  • '  • .  *      *         \  > 

|  (7)   He  shall  report  for  work  suitably  clothed  for  his  asslqned 


V. 

11  report  for  work  suitably  clothed  for  his 
tasks.  .  '  .  •  „ 

(  . *    •  *        '     '        ~  :  '.. . 

(a)  Suitable-clothing  is  that  normally  .worn  by  members  of 
the  trade  or  profession.  1 

(b)  Certain  hair  styVes  and  .beards  are  hazardous  around" 
machinery  and j>pen  flame  andjijay  interferk  with  vision 
or*use  ofbrjeathlng  devices.-  They  shall  be"  suitably 
restrained™*  cafcvor  nets  or  altered/  removed. 

(c)  Safety  shoes  or  foot  protection  devices,  including 
non-spark  and  non-sWp  sjwes.  shal  l  be  worn  when  hazards 

,  so?  indicate.    N      ,  " 

(d)  Jewelry,  loqs*  scaifs  and  £ies  shall  not  be  worn  when 
.they  might  subject  thejwearer  to  .additional  hazard. 

,         (e)     Individuals  rearing -eye\correct1  on,  hearing  aid  or 
prosthetic  devices  te,  assure,  prompt  perception  and 
avoidance  of  hazai^s.  must  4se  such  devices  while  at 

work.  „      \       *        •      *  • 

2.'    Electrical  Shock  and  First  Aid*  '        *  \  '  "j 

a.   Most  deaths  by  electric  shoctf  occur  due  to  the  Fact  that  safety 
precautions  were  not  observed. 

(1)  New  men  are  inclined  to  expose "themseJ ves  to  hazardstdue 
to  inexperience;  older  men  because  oAover-confidence  and 
careless  practices-.  ,  *  •  , 

(2)  The  majority  of  deaths  occur  because  of  ignorance  of  the 
danger  of  low  voltage  shock,  i.e\,  11$  voUs  or  A  ess.'  "  — 


V 


' ./  '    v  ••  ;  ^  •  . 

*  INFORMATION  SHEET  1.1. 3,1  J  (continued)  f.  v 

fjj:.^    ■■■■  .  '~    *  r  "  > 

~    "7  ~  b.  -Condition!  needed  to  cause  shock.  " 

f  r      .  :  .  « - 

(1)  *  A  person  must  be  part  of  a  closed  circuit  In  which  current 
.  *  can  flow.  • 

i        -      (2)   This  circuit  must  contain  a  difference  in  potential. 

v  c.    Factors  determining  severity  of  shock. 

f'  Z    (1)   Amount  of  current  that  flows  through  the  body.  , 

(a)   0.001  ampere^ar  l,ma  -  felt,    (one  thousandth  of  an  ampere). 

{  (b)   0.01  ampere  or  1  ca  -  joss  of  muscle  control  (one 

hundredth  of  an  ampen^T"        r"  ~ ^  ? 

(c)   Oil  ampere' or  1  da  -  If  1  second  or  more  ^_  FATAL,  (one 
tenth  o^n  ampere).  ^ 

Effect  of  body  resistance  subject  to  considerable  variation". /•  » 

9<  v  .      (1)   Thick  skin.  lOO.OOQ  ohms  of  resistance  per  square  centimefer-area. 

(2>.  Thin  skin,  10,000*  ohms  of  resistance  per  square  centimeter  area. 

*     (3)   Wet  skin  varies  from  300  to  1,200  ohms  of  resistance  per  square 
centimeter  area.- 

*"  •    /  * 

e.  J  Potential  difference  (Vol'tage)/ 

{])    Voltages  from  30  to-450  volts  are  by  far  the  most  dangerous. 

.  "(2)    501, of  all  rfatal  accidents  by  electricity  is  caused  by  120  ' 
volts  or  less. 

f.  Procedures  in  recognizing  shock  victims  and  removing  them  from 
an  energized  circuit. [ 

(1)    Shock  coitus  from  a  condition  1n  which  the  circulation  of 
the- blood  is  disturbed.  \ 

(?)    Shock  symptoms:  ,  t 

(a)  .  Skin  -  pale,  cold  and  moists 

(b)  Eyes  -  vacant*  lack  luster  and  dilated  pupils. 

<  ^      y    * '  Y 
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-.(c)"*  Breathing  -  shallow  and  irregular 

(d)    Pul^e  weak  and- mid  ♦  *  ' '  . 

Muscle  spasms     v       .  / '  '  v 

.     (3)   How  to  remove  victim, from  source  of  electricity  - 
.-•  .  •   .  •    I  ,'.•*«'-  e 

(a)  'De-energize  or  turn  off  circuit  If, switch  is  nearby  * 


m 


(fc)-  If  unable\>  ^-energize  circuit  quickly,  pull  victi 
off  using  any  non-conductiftrroaterial  such  as: 

»  1.  Belt 
2..  Board. 

3.    Rope  «       .      \  * 

{4}   After  removal  of  victim  ' 

(a)  If  victim  is  still  breathing  keep  him  lying  down  and  warm. 

(b)  Clothing  will  be  loosened  to  allow  fot^ free  breathing 

(c)  DC  NOT  give  any  stimulant  * 

(5)  If  there  is  any  serious  bleeding,  it  must  be  checked  prior    *  . 
to  administering  further* first  aid. 

(6)  If  the  person  is  not  breathing,  artificial  respiration 
must  be  administered.  ■  ;* 

(a)  Moufh  to  Mouth  resuscitation  is  the  proper  method  to  use. 

(b)  It  must  be%  soon  as  possible. 

(c)  The  rate  should  be  about  12  breaths  per  minute.      '  •_. 

(7)  If  the  person's, heart  beat  has  stopped  yoD  must  apply 
closed  chest  cardiac  massage.  .  «• 

(8)  Proper  application  of  cardiac  massage. 

(a)    Place  subject  on*  his  back  and  on  a  firm  surface!    '  * 
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(b)   Kneel  beside-  subject  and  place  one  hand  across  the 
•    breastbone  With  the  heel  of -fche^hand  resting  on  the  * 
sternum.  1  . 

^*      (c)   Place  second-hand  on  top  of  first  with  fingers  pointing-  " 
toward  the  neck.  / 

/    (d)   Rock  forward  with  ar|%  nearly  straight  so  as  to  transmit 
jS  you*  body  weight  thrtfttgh  the  arms. 

•  #         (e)   DepresslchMt  just  enough  to  establish  a  pulse. 
•      s         (f)  'Repeat        JHjJtlmes.  per,  minute. 

(g)   Precautitjiv^/  v 

1.  Y  Insure  proper  hand  position  to  prevent  internal  injuries. 

2.  J  Apply  mouth  to  mouth  resuscitation' while  massaging  %he 
heart.      .       ^    &  ■ 

one  operator K  interrupt  massage  every'30  seconds 
to  apply  resuscitation  for  3  orj*  cycles. 

Safety  Precautions  Concerning  Fires- 

a.    Preventing  fires  -  General  cleanliness  1n  the  entire. area  1s 

essential  for  the  prevention  of  fires.    In  addltjon,  the  following 
requirements  are  particularly  applicable  1n  an  area  where  wor^k 
•  with  electrfclty  is  be\ng  carried7 on: '       -  \ 

.%    P  '  '  \ 

.    "    (1  j   Avcrkiing  use.  offfl  airmail  e  cleaning  fluids. 

*    (a)   Gasoline,  benzene,  ether,  and  similar  flamnable  cleaning 
-fluids  shall  never  be  used  on  either  energized  or  deener- 

•  *  glzeS  electrical  apparatus. 

(b)   Alcohol  shall  not  be  used  for  cjeaning  equipment  as  it 
damages  most  types  of  Insulating  varnishes. 


i 


3.  ]f%\Hy 


(c)  Alcohol  shall  never  boused  for  cleaning  near  electrical 
f    »  .      equipment  from  Which  a  spark  might  be  received. 

{2}  Keeping  machinery  clean  -  oil,  grease,  carbon  dust,  etc., 
can  become  ignited  by  electrical  arcing.  .Machinery  is  to 
be' kept  absolutely  clean  and  free  of  all  such-  deposits. 


> 

•  .  *  * 


5  . 
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*(3J   Avoiding  open  flames  -flighted  matches  or  other  open  flames 
♦7X    a     #ha,ll  never  be  used  in  cqnftned  spaces  because  of  the  dange 
of  explosions  and.  fires.  .  « 

4.    Fighting  and  Reporting  Fires. 


a.  ^  in  the  event  of  a  fire,  the  'following  procedures  are  to  be -carried 

out:  . :  9    '  .   •  1  •  \ 

*     (!)    Inn^diately  deenergize  electrical  circuit  or  equipment. 

(2)  GiveSthe  alarm  ,  -  - 

/  " 

(3)  Evacuate  the  area         s  < 

. '    .  .  . 

-     (4)   Call  ttie  F1re  Department.    In  a  few  cases  the  means  of 
calling  the  F1re  Department  may  be  much  closer  at  hand 
than  the  electee  power  controls.  .  In  such  cases  the 
Fire  Department  ^should  be  caHed  first,  but  circuits 
should  be  deenergized  before  fire  fighting  begins. 

(|)  .Control  the  fife  insofar,  as  possible  with  the  correct 
type  of  fi refighting  equipment  until  firefightlng 
i    personnel  arrive. 

>      .  "  /"  • 

b.  Classtfication  vf  fires. 

•  05   Class  A  -  Class  A  Tires  are'  those  -ihvolving  ordinary  combust- 
ibles  such  as  wood,  croth,  .paper  and  the  Hke.  * 

(?)   Class  B  -  Class  B  fires  are  those  involving  greases,  oils, 
paints,  Qtfler-  flawrabTe  petroleum  products  and  fl amiable 
liquids  in  general. 

f 

m 

(3)  Class  C  -  Class  C  fires  are  those  involving  energized 
electrical  equipment.  j. . 

*  * 

(4)  Class  D  -  Class  D  fires  are  those  involving  combustible 
metals^  '  , 

Construction  Job  Safety 

a.    Drinking  water  » 

(1)   Fresh  and  pure  drinking  water  shall  be  supplied  on  every 
construction  job.  •  . 
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(2)  DrinMng  water  will  be  obtained  only  from  sources  approved 
by  the  public  works  officer  or  the  .officer  in  charge  of 
construction. 

(3)  Any  one  of  the  following  dispensing  methods  shall  be  used: 

(a)  Stationary  bubbler  with  guarded  orifice  installed  on  an 
a'pproved  water  line. 

(b)  Fully  enclosed  water  container  and  individual  paper 
drinking  cups. 

(c)  Portable  sanitary  drinking  fountains  which  meet  current 
Federal  specifications. 

'(a)   Dipping  water  out  of  any  container  by  individual  cup,  dipper, 
canteen,  or  other  utensil,  is  prohibited.   Containers  must  be 
provided  with  a  covering  so* designed  and  fastened  as  to 
prevent  such  use. 

(5)   All  containers  used  to  furnish  drinking  water  shall  be 

thoroughly  sterilized  at  least  once  a  week,  or  more  frequently 
1f  circumstances  require,  by  methods  approved  by  medical 
authorities.  / 

b.^  Temporary  toilet  facilities  -       '  ^.  , 

(1)  For  every  30  persons  or  less  a  privy  or  closet  space^.shall  - 
be  provided. 

^    -       (2)    It  shall  be  constructed  so  that  the  Occupant  thereof  wit! 

be  -shielded  from  view  and  protected  against  the  weather 
and  falling  objects. 

'  (3)    Privies  shall  be  located  so  as  not  to.containlnate  any  domestic 
water  supply  used  for  prinking  purposes.  * 

(4)  They  should  be  so  located  artd  banked  that  surface  water  can- 
not flood  the  pit. 

(5)  Each  privy  shall  be  provided  with  an  adequate  urinal 
trough. 

(6)  "if  sewers  are  available,  connections  shall  be  (rade  at  once, 
flush  tank  closets  Installed,  and  running  water  provided  to 
keep  the  closet  flushed. 


0. 
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(7)   At  locations  where  neither  a  water  carriage  sewerage  system 
.»  ,    nor  chemical  toilet  is  available,  the  privy  cr  closet  space 

shall  contain  a  fly-tight  box  constructed  over  a  pit  latrine 
x         •    or  over  pails,  or  other  suitable  containers,  where  pits. are 
impracticable. 

c.  Personal  protection 

.  .. 
\  0)   Clothing  and  equipment  -  According  to  the  type  of  work  being 
done,  ^rsonnel  shall  be  required  to  jwear  chipper' s  goggles, 
weld*         ggles,  welder's  shields,  hardnats,  safety  shoes, 
rubber  uuots,  safety  belts,  lifelines,  life  nets,  life  preservers 
or*  jackets,  respirators,  and  other  such  protective  equipment 
or  clothing. 

d.  Electric,  wiring  and  equipment. 

*  # 

(1)  Temporary  electric  firing  and  equipment  shall  be  installed 
afnd  maintained  by  competent  and  qualified  workmen  so  as  to  * 
effectively  protect  all  persons  against  in.iury  therefrom. 
Permanent  installation  should  be  in  accordance  with  the         '  *' 
National  Electrical  Code..  * 

(2)  Grounding  equipment  -  Electrical'  equipment  sha^l  be  grounded 
in  accordance  with  requirements  of  the  National  Elejctrlcal 
Code.  $ 

(3)  Insulation  mats  -  Suitable  insulating  mats  or  platforms  of      •  p 
substantial  construction  providing  good  footing  shall  be 
provided  and  so  placed  that  operators  or  persons  inline 
vicinity  of  machines  or  equipment  having' exposed  live  parts 

of  more  than  30  volts,  cannot  readily  touch  .such  pants  unless 
standing  on  these  mats  or  platforms,  or  on  the  insulating  floor. 

:  •  •*  >. 

(4)  Extension  Cords  -  Extension  cords  of  lights  and  electrically 
operated  tools  or  devices,  together  with  their  conpections  . 
and  fittings,  should  be  of  a  superior  quality.    They 'shall.', 

v  be  inspected  frequently  and  be  maintained  in  a  safe  condition. 
All  extension  cords  shall  be  kept  dry  and  free  from  oll.or  . 
x  :    grease.  *  •  . '      .".      [  * 

6.   How, to  prevent  accidents.  . 

'  V.    •  4 

a.  Good  work  hatits  ' 

b.  Housekeeping  *     }  ,     7,  . 
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,  a)  c.   Safety  equipment   •  %  :  >  .  ■     .  .     -  •  > 

*V  '  tf  ,  .  !  ■  «  J 

d.   Safety  policy  , 

*     (1)   Equipment  and  materials 

-v.  (*)   Proper/  use  ;  -- 

<      *       :       -  *'*.' .      .  •   .  ' 

{b\  Proper  inspections  . 

"  ^ '      „  ■•«*•" 
*'  (c)   Proper  storage     *  ' 

7.  Reporting  Accidents     ,  ,  f 

a.  All  accidents  will  be.  reported  00  matter  how  minor.- 

b.  Victim  will  be  "sent,  to  the  D1spensa*$/Hosp1tal  for  treatment. 

\  .   r-*  -v.', 

c.  Required  accident  forms  will  be  filled  but  by  the  Instructor/ 
*    ,  I  Supervisor. 

(15.  Accidental  Injury'/Oeath  Report.  OPNAV  Form  5100/1. 

*  ■ 

d.  Submit  report  to  Department  Safety  Supervisor 

8.  Duties  of  Class  Safety  Petty  Officer 

a.  Aid, Instructor  in  enforcing  safety  policies 

b.  Aid  instructor  in  reporting  accidents 

'  ;  c.    Insure  thaft  proper  personnel  protective  gear  is  worn  by 
!  individuals  for  that  working  condition- 

(1)  ,  Hardhat       •  •'• 

(2)  Ear  Plugs  *  "  '? 

.   ,  (3)  Sieves 
» 

(4)  Safety  shoes         •      f  * 

(5)  W  protection     .  .        \    '    *  •  . 
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(TITLE)    OPERATION  OF  BASIC- MATHEMATICS 

LESSON  TOPIC  OBJECTIVE  -.  X 

When  the  Student  completes  this  lesson  topic  a  pre-test  will  have  been  ' 
administered  to  establish  his  level  of  previous  training  and  experience 
based  on  the  Occupational  Standards,  NAVPERS  18068D  matfSal  for  E5  and  E6 
rating.  j 

t   '  , 

STUDY  ASSIGNMENT 

In  the  space  provided,  work  out  the  pro&lems  and  put  the  answer  in  its 
proper  place.    This  assignment  must  be  completed  before  the  end  of  the^ 
last  class  today. 

STUDY  QUESTIONS 

1.    Addition:    Add  5891  +  6495  +  416  - 

First,  put  all  numbers  in  their  right  columns,  and  find  the  sum. 

'    589V  (Example) 
6495 
+  416 

vim 

J  23  ♦  4  +  2346  +  6543  +  205  +  4086 

Ans : 


b.    256  and  279  and  2001  and  35  and  6271 


Ans: 


\ 


c.    3561  and  483  and  2461  and  5821  and  186 


Subtraction: 

Find  the  difference;  subtract  4659  from  9467 

9467  Minuend 
-  4659  Subtrahend 
4£u£  -  Difference  or  Remainder 

a.    Take  241  from  540  ..  % 


b.    From  6439  take  287 


c.    Subtract  202  from  6432 


Ans 


Ans: 


Ans: 


Multiplication: 

Exan^le:   Multiply  645  by  36 


645  Multiplicand 
36  Multiplier 
357$    x  6  -  Multiplicand 
1935   x  3  ■  Multiplicand 
2322b  *  Product  \ 


a.    256  X  35 


Ans: 


b.    231  X  58 


Ans; 


J 


49g 


c.    828  \  523 


i 

(  Ans : 


Division 
Example: 


12  Quotient 
Divisor   4/48  Dividend 


a.    Divide  7024  by  16 


Ans: 


b.    Divide  ^09  into  16180 


Ans : 


c.    124740  divided  by  891 


Ans 


Fractions 


a.    Addition  Example':    1/4  +  7/8  +  5 

First  find  a  common  denominator 

'  In  this  case  1/4  =  4 
TS  IT 

Then  add  up  and 

reduce  down  to  7/8  =  14 

Improper  fraction  5 


23  *  1  7 
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1/2  +  3/4  ♦  3/8 


Ans: 


2/3  ♦  5  *  1/2  ♦  3 


Ans; 

Subtraction  Example:   7/8  -  1/2 
Again  find  common  denominator. 

7/8 
1/2  «  4 


3/8 

5/6  -  4/5 


Ans: 


2/3  -  1 
5" 


Ans: 

^Multiplication  ot  factions 

Example:  2/3X1- 

•  z  » 
Step  1*  cancel  out  when  possibl 

2/3X1-1 

2    5*  .    *  " 


;  Ans: 


00*  t 
8F"* 

f\e*  • 


3UU  it|5ifa}S  u|. 

sioupap  daa)|  :3i0N 


/ 


h.    3/4  X  4 

7- 


I- 


i.    3/4  X  12 
FT 


Ans 


Ans: 


j.    Division  of  fractions 
Example :    V4  *  3/8 

Invert  3/8  to  8  and  change  the  sign  to  multiply 
J 

3/4X8-8-2 
3  * 

k,.  11/4*4 

5" 


v. 


Ans 


1.    5  3/4  *  48 


Ans 


m.    Fractions  to  decimals 

Example:   Change  1/4  to  a  decimal 

Divide  numerator  by  denominator 


.25   *  .25 
4  ~TM 
8 

20 


\ 


V 


n.  Change  3/8  to  a  decimal 


^.   Change  ^  to  a  decimal 


p.    Change  9/16  to  a  decimal 


Decimals 

a.    Add1t1on*Example:  .42 

.30 

NOTE:    Keep  decimals  .28 
1n  straight  line 

1.00 

(1)    .0276  +  .7232  ♦  .3787 


(2)    1.737  +  3.112  ♦  7.414 


Ans: 


Ans: 


Ans: 


Ans; 


Ans 


b.    Subtraction,  find  the  difference  as  subtraction 
just  line  up  decimals 

Example:  .1414 
-  .1212 

.0202 


"A 


(1)    £43.65  -  259.64 


Ans:  * 


(2)    37.654  -  36.954 


Ans : 


Multiplication  of  decimals 

ExaCftle:  .14   Two  places 

Find  the  product     x    .2  One  place 

Then  count  over       .028  Three  places 

amount  of  decimal 

places 

(1)    6.285  x  17.474 


Ans: 


(2)    9.676  x  11.164 


Ans: 


Division  of  decimals 


Example:       .14  /\.28 

Whenever  moving  the  decimal  point  over  1n  the  divisor,  over  to  the 
right,  always  move  the  decimal  1n  the  dividend  the  same  amount. 

(1)    56.68  divided  by  8.7? 

tons: 


.  -7 


■T 


I 

I 


\ 


(2)   22.5766  AUiM  ty  3. 14 


Ans: 


Squares  and  Cubes 
Example:    Square  4  2  ■  4  x  4 .  ■  16. 
The  Cube  1s  33  «  3  y.  3x3,-  2/ 
a.  81«2 


b.  13' 


Ans: 


t   1  % 


c.  16: 


Ans: 


/ 


d.  21 


Ans: 


8.    Areas  and  Volumes  ^ 


Ans: 


Example:   Area  -  Length  X  Width  of  a  rectangle 
A  -4*  X  8"  ■  32  sq.  feet 
^rea  of  a  square 
A  *  42  =  16  sq.  feet 

a.    24  Inches  by  32  Inches 


Ans: 


8 


9 

"ERIC"" 
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144  feet  by  13  feet 


Ans : 


Find  the  area  of  a  square  11^  inches  X  112  inches 


Ans: 


Find   the  area  of 


54" 


54" 


Ans: 


Circular  area  < 
Example: 

A  =  II    2         Radius  10" 
A  ■  3.14  X  102 

A  =  3.14  X  100  «  314  Sq.  inch 
What  |s  the  area  of  a  circle  whose  radius  is    .58  inches 


Ans: 


What  is  the  area  of  a  circle  whose  radius  is  35.7  inches 


Ans : 


5 0.1m  . 

9 


■v 
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sx     CE  "C1  CABLE  SPLICING 
INFORMATION  SHEET  1.2.1.11  *  . 

(TITLE)   TERM!  AND  DEFINITIONS    ,  _  • 
INTRODOC^JON  ' 

These  are  terms  and  definitions  normally  associated  with  telephone  installa- 
tion -and  repair.    It  should  increase  your  knowledge  and  understanding  of 
fcel^ptjene  cabje  splicing. 

Cable  (|Uts 1de  Plant)  Standard  Installation  Practices, 
-372-1 

INFORMATION  ' 

1.    Definitions  g 

a.  Outside  cable  -  Has  a  variety  of  sheaths  depending  on  the  degree  of 

mechanical,  electrical,  and  corrosional  protection  required. 

b.  Subterranean  cable*-  Buried,  lead  covered  paper-insulated,  protected 
by  jute  or  tape-armored  wire 

c.  Submarine  cable  -  Lead-covered,  paper-Insulated,  protected  by  jute 
twine  and  steel* wire  armor 

d.  Inside  cable  -  Textile  insulated  paireti  cable  , 

e.  Switchboard  cable  -  S1lk  and  cotton,  or  cotton- insulated,  coded, 
covered  with  cotton  braid  impregnated  with  fire  proofing  paint. 
Protected  by  lead  tape. 

f.  Coded  -  Insulation  1s  colored  with  standard  scheme 

g.  Composite  -  Two  (2)  or  more  different  gage  conductors  in  cable. 

h.  Quadded  -  All  or  part  of  conductors  arranged  in  quads  or  groups  of 
two  pairs. 

1.   Dry  core  -  Insulation  contains  no  Impregnating  compound 

k.   Exchange  cable  -  Distribution  of  local  circuits  from  a  specified 
central  office 

i 
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"  i:   I^rat^^Xger615  °'  -™^««on  between  two  widely 
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™l  prance  cable     Provides  exchange  with  tool-  circuits  from  a 
main  toll  cable  or  open  wire  toll  lead  ♦ 

^h^e,excha^rny  ^  tW°  ^  nar""" 

PJtSMr  !dm1n1sIrattve  cable;  -  Part  of v the  administrative  telephone 
system  of  a  post,  camp,  or  station 

p.    Underground  cable  -  Cable  installed  underground  in  conduits 

q'   outnwnduit  bMried;cable  "  Cafale  ^stalled  beneath  the  ground  with- 

r.   Aerial  cable  -  Cable  supporte^ by  suspension  strand  attached  to  poles 

s.   Block  cable  -  Cable  attached  to  walls  and  buildings  w1th.1n> a  limited 
area.    Aerial  cable  extending  from  a  pole  on  which  junction  with  an 
underground  cable  is  completed  and  within  a  limited  area  may  be  con- 
sidered as  a  block  cable.-  •  ,  * 

t.    House  cable  -  Cable  limited  to  the  confloes  of  a  single  building  or 
series  of  related  buildings  ;        <•  8 

u.    Main  or  feeder  cab^e  -  Cable  that  extends' from  exchange  or  central 
office  along  mai  routes-  to  major  distribution  areas  of  a  city  or 
base.  *  J 

v.    Branch  or  subsidiary  cable  -  Cable  spliced  to  main  cable 

w.    Lateral  cable  -  A  cable  extended  from  a  main  or  branch  cable  to  a 
single  terminal 

x.    Distribution  cable  -  A  cable  extended,  from  a  terminal  to  an  Individual 
telephone  or  telephones  •  - 

>.    Distribution  terminal  -  Used  for  termination  of  cable  pairs  for 
connection  to  station  equipment 

z,.   Cross-connecting  terminal  -„  Terminal  of  which  cables  are  terminated 
and  arranged  for  jumping  or  cross-connecting  to  another  cable 


! 

r 
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INFORMATION  SWE£T  \  .2A  M  ^m^intitd)  j 

aa.  Outside  terminal  -  Distribution  or  cross-connecting- terminal 
weatherproof,  for -exposed  locations 

ab.  House  terminal  -  Distribution  or  cross-connecting  terminal  for 
Inside  use 

ac.  Protected  terminal  -  Protected  with  devices  such  as  fuses  and 
carbon  blocks  t  ^ 

ad.  Underground  terminal  -  Weatherproof  terminal  used  1n  manhold^ 
2. '  Terms  *  •  •  .  4 

/  « 

a.  2-1  or  3-2  splice  -  Nomenclatural  system  for  indicating  number  of 
cables  entering  each  end  of  sleeve 

b.  Bead  seam  -  V-shaped  seam  in  lead  sleeve 

%<f.    Binder  -  Distinctively,  marked  string  used  to  tie  groups 

d.  Boarding  -  Installation  of  numbered  pairs  or  conductors  in  a  test 
,  board 

«  «  ^ 

e.  Boiling  out  -  Removing  moisture  by  using  paraffin 

*  "•.../* 

f.  Building  up  the  heat  -  Using  solder  to  sufficiently; heat  sleeve  for 

rough  forming  of  wlpe^  ..     V  . 

,  •  <>'  - 

g.  Cable  heads  -  Short  lengths  of  cable  used  for  connecting. incoming 
cable  to  distributing  frames  and  terminal  strips 

h.  Cable  house  -  Small  buildina  in  which  cable  from  one  type  ef  plant 
is  spliced  to  cable  from  another  type  of  plant  . ,  •        •  / 

i.  Cable  transfer-  Transfer  of  conductors  from  existing  to  new 
connfttidhs,1n  the  same-br  another  cable  ,  • 

Choker  -  Protective  cloth  wrapping *tis«K?  at  sheath  ends  and  at  ends 
of  splice  opening       '        .  j 


j. 
k. 


Cold  joint  -  Joint  having  the. appearance  of  being  wiped 
solder.    Caused  by  excessive  finishing  wipes.     '  * 


with  cold 


1.    Crotch  plug  -  Comnon  term  for  lead  wed^ 


m. 


Dressing  -  Rounding  and  forming  ends  of  sleeve  with  cable  dresser 
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INFORMATION  SHEET  V.E.I. II  (continued)        *  ,      "  . 

n.    Dry  core  -  Wire  used^to  piece  gut  conductors  -         *  •  , 

■     '        '     '       '  •  • 

o.    Drying  out  -  Removing  moisture  by  pouring  deslccant  (moisture- 
absorbing  powder)  over  splice  ' 

P*    ?E?or1n9  "bating  on  outsider of  melting  pot  when  paraffin- reaches  ., 
* 1  «82  C.  or  360  F.  i  \ 

i       '       ■   ■  " 
9-   Cuteotlc  -  'Condition  of  maximum  fusibility  In  a  mixture 

r-  -  Substance  used  to  dissolve  Oxides  on  surfaces  of  metals. 

Stearine  Is  flux  conuionly  used  1n#spl1c1hgi  , 


s. 


Hillup  -  Applying  solder  to  form  mound  near*  the  center  of  a  split 
lead  sleeve  t 

t.    Layer  -  Conductors  arranged  1n  groups  of  concentrically  placed  ' 
circles 

i 

u.    Running  a* seam  -  Soldering  a  split  lead  sleeve  together  " 

i 

v.    Section  throw  -  Length  of  cable  is  replaced  and  old  cable  Is  spliced' 
to  new  cable  ,  •  "•.•*♦.■ 


w.    Shim  -  Strip  of  cable  sheath  t 

x.    Shiner  -  Bare  spot  on  a  conductor  # 

y.    Sleeve  walls  -  Section  of  sleeve  between  the  ends  of  a^sleeve 

*  z.    Slipping  the  sleeve  -  Placing  a  lead,  cotton,  or  plastic  sleeve 
over  one  end  of  conductor  Or  cable  to  be  spliced  \  * 

XT: 

aat  Splicing  pit  -  Widened  and  deepened 'section*of  trenched  use4  for 
housing  buried  cable  splices 

;  *•  * 

ab.  .Splicing  print  -  Diagram  indicating  arrangement  bf  cable  and 'splices 
in  a  particular  area   .       '  : 

ac.  Stub  -  Cable  used  to  join  main  and  subsidiary  cables 

ad.  Sweating  the  jo^nt  -  Method  of  joining  two  mu\s  with  soldering 

.iron  •  .  e- 

ae.  Tacking  -  Using  lead  droplets  to  temporarily  hold  or  secure  an 
object  ,  ' 
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af.  Tinning  -  Initial  coating  of  an  object  before  soldering 

ag.  Tin  runs  out  -  Action  that* occurs  when  wiping  a  joint  with  improperly 
mixed  solder  •  * 

ah.  Tracer  -  A  distinctively  marked  group  of  conductors  used  to  provide 
a  spare  circuit  far  a  talking  circuit  *  s' 

ai.  Universal  bad  pair  -  A  defective  pair  forced  by  joining  defective 
pairs  in  two  (2)  or  more  consecutive  lengths  of  cable 

aj.   Core  -  Collective  name  for  alt  conductors  within  the  cable  inclosed 
within  the  sheath 
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CONSTRUCTION  ELECTRICIAN  SCHOOL 
CE  "C"  CABLE  -SPLICING 
INFORMATION  SHEET  1.2.1.21' 
'    (TITLE)    TELEPHONE  CABLE  IDENTIFICATION 
INTRODUCTION 

Everyone  hene  J^s  a  telephone  at-  some  time  or  another  to  call  heme,  friends, 
and  to  use  here  on  base.    To  accomplish  this,' each  telephone  must  have  a  ' 
pair  of  wires.    These  wires  are  identified  by  tip  and  rina.   This  information- 
sheet  explains  how  to  identify  tip  and  ring  sides  of  the  line  in  a  non- 
color  coded  raired  telephone  cable. 

REFERENCE 

Bell  System  Practices  Plant  Series  Section  626-020-011.  Issue  3  June 
1963,  AT  &  TCP  Standard  Designations  for  Cable  Conductors ,  Sheaths  and 
Protective  Covering? : 

2.    U.  S.  Anny  Technical  Manual,  TM  11-372-1,  Pages  3-4  and  3-5 
INFORMATION 

* 

l:    IDENTIFY  BY  VISUAL  INSPECTION  THE  TYPES  OF  TELEPHONE  CABLE  CURRENTLY 
IN  USE  BY  THE  NAVY  ASHORE. 

a.  The, identification  of  ring  and  tip  cable  is  used  to  set  a  standard 
in  non-color  coded  cable.  This  standard  is  set  by  the  Bell  System 
of  American  Telephone  and  Telegraph  Company  (AT&T  Co.). 

hi    In  hon-color  coded  cable  the  ring  side  of  the  circuit  or  the  ring 
conductor  is  always  the  colored  insulated  conductor  such  as  green, 
red,  or  blue.    The  tip  side  of  the  circuit  or  tip  conductor  is 
always  the  white  insulated  conductor. 

2.    Sheath  designation  codes  and  descriptions.  ;  . 

a«    Plain  ^Lead  (L)  -  A  lead  alloy  sheath  extruded  over  the  cable  core. 

b-    Alpeth  (A)  -  An  aluminum  tape  applied  longitudinally  with  an  over- 
lap; a  coating  of  asphalt  compound  is  sometimes  included  and  an- 
extruded  jacket  of  polyethylene. 

c-  Pao  (GI)  -  Extruded  polyethylene  over  the  core;  aluminum  tape 
applied  longitudinally  with  an  •overlap,  and  an  outer  extruded 
jacket  of  polyethylene.  , 


INFORMATION  SHEET  1.2,1.21  (continued) 

d»    Stalpeth  (C^)  -  A  corrugated  aluminum  tape  applied  longitudinally 
without  overlap;  a  corrugated  steel  tape  with  soldered  longitudinal 
seam;  a  coating  of  asphalt  compound  1s  sometimes  included,  and  an 
extruded  jacket  of  polyethylene. 

e-    Pasp  (H3)  -  Continuous  polyethylene  jacket  applied  over  the  core, 
wrapped  with  crepe  paper  and  aluminum  tape  applied  longitudinally 
*  without  overlap;  covered  by  a  tin-coated  steel  tape  having  a 
soldered  longitudinal  seam,  and  an  outer  jacket  of  polyethylene. 

f.  Lepeth  (D)  -  Polyethlene  jacket  applied  over  the  core  with  an 
outer,  covering  of  lead. 

g.  Polyethylene  Jacket  (E)  -  A  jacket  of  polyethylene  extruded  over 
the  lead  sheath. 

h.  Polyethylene  Jacket  Lepeth  (F)  -  A  cable  having  a  polyethylene 
jacket  extruded  over  the  lepe,th  sheath. 

3.    Outer  protection  codes  and  descriptions 

a.  Jute/Protection  (JP)  -  Paper  wrapped. lead  sheath  with  an  outside 
covering  of  asphalt  impregnated  jute. 

b.  Corrosion  Protection  (CP)  -  Two  reversed  layers  of  impregnated 
and  reinforced  paper  and  an  outer  layer  of  rubber  asphalt  backed 
fabric  tape. 

c-    Aerial  Tape  Armor  (AT)  -  Lead  Sheath.    A  bedding  of  cutched  jute 
(without  asphalt  Impregnation)  applied  directly  over  the  lead 
sheath,  and  two  spiral  wrappings  of  galvanized  j.eel  tape  armor. 
Polyethylene  Sheath.    Two  layers  of  impregnated  and  reinforced 
paper;  two  spiral  wrappings  of  galvanized  steel  tape  armor. 

d.  Buried  Tape  Armor  (BT>  -  Lead  Sheath.    Impregnated  paper  and 
cushion  of  jute;  two  layers  of  steel  tape  and  an  outer ^covering 
of  impregnated  jute.    Polyethylene  Sheath.    Two  layers  of  impreg- 
nated and  reinforced  paper,  two  layers  of  steel  tape,  and  an 
outer  covering  of  impregnated  jute. 

\ 

e.  Gopher  Tape  Armor  (GT)  -  Impregnated  paper,  single  spiral  of 
steel  tape,  impregnated  paper,  outer  covering  of  jute. 

f.  Modified  Tape  Armor  (HT2)  -  A  layer  of  alternate  lead  and  paper 
tapes,  two  or  three  steel  tapes,  and  an  outer  covering  of  jute. 


ST  * 


s  INFORMATION  SHEET  1.2.1.21  (continued) 

g.    Light  Wire,  Armor*  (LA)  -  Wrapping  of  jute  over  a  lead  sheath 
followed  by  a  layer  of  armor  wires  and  an  outer  covering  of 
two  layers  of  asphalt  impregnated  jute.    Pa£  Sheath.  Cutched 
jute;  layer  of  galvanized  steel  wires,  and  outer Tayer  of 
impregnated  jute. 

h*.  Submarine  Single  Armor  (SA)  -  Consists  of  a  wrapping  of  asphalt 
impregnated  jute  on  a  lead  sheath,  followed  by  a  layer  of  armor 
wires  and  an  outer  covering  of  two  layers  of  asphalt  Impreg- 
nated jute.  *>  3 

Submarine  Double  Armor  (DA)  -  Consists  of  a  wrapping  of  asphalt 
impregnated  jute  over  a  lead  sheath,  followed  by  a  layer  of 
armor  wire,  spiralled  in  the  opposite  direction,  and  an  outer 
covering  of  two  layers  of  impregnated  jute. 

4.    Abbreviations  and  descriptions  of  conductor  arrangements 

a.  Pair  (PR)  -  Two  strip  paper,  pulp  or  plastic  insulated  wires 
twisted  together.  > 

b.  Quad  (QD)  -  Two  strip  paper,  pulp,  or  plastic  Insulated  pairs 
twisted  together  to  form  a  quad. 

c    Video  (VID)  -  A  special  plastic  insulated  pair  with  longitudinal 
and  spiral  copper  taper  shields,  for  video  service. 

d.    Coaxial  (COAX)  -  Bare  central  conductor  with  plastic  disc 
insulators  and  copper  tape  outer  conductor,  Wrapped  with  two 
spiralled  steel  tape  shields.  \~ 

e-"  Disc  Insulated  Quad  (DIQD)  -  Four  bare  copper  conductors  equally 
spaced  and  insulated  by  means  of  notched  hard  rubber  discs,  w 
enclosed  in  a  shield  made  of  thin  copper  and  two  spiral  steel 
tapes. 
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JOB  SH£ET  1.2. 1.1  J  -     ■  x      '       ■  ^ 

(TITLE)    STRAIGHT  SPLICE,  LEAD  *  , 

INTRODUCTION  '  S.         ..  *  \ 

This  job  sheets s  designed  for  your  use  and  it  provides  the  necessary;  fc  „ 
information  that  is  needed  to, complete  this  assigned  splice.   Befo*e  you  \ 
proceed  READ  THE  ENTIRE  JOB  SHEET,  and  1M  kit  is  used  be  sure  you  read  yA 
the  Instructions  that  come  with  the  kit.   »,       *  j- 

Once  the  splice  has  begun  "it  should  be  continuous  and  as  rapid  as  good 
workmanship  will  allow  1n  order  to  minimize  the  exposure  of  the  insulation 
to  the  atmosphere^ 

Satisfactory  telephone  cable  joints  are  largely  dependent  upon 4 the  quality  - 
of  workmanship;  therefore,  the  splicer  must  have  a  knowledge  of  acceptable  * 
practices  and  proficiency  in  the  use  of  tools  and  materials.  •  \  '* 

f^FERENCE  r  '  0^ 

Standard  Installation  Practices  Outside  Plant  Cable  Splicing,  TM  11-372-1 
EQUIPMENT  AND  MATERIALS     *  ( 

1.  Cable  splicers  tool  box  11.  Lead  sleeve 

2.  Cable  cutter  12.  4"  wide  muslin 

3.  Sharpening  stone  13,  Solder  pot 

4.  Lead  telephone  cable,  26  to  101  pair   14.  Stearine  flux  / 

5.  Scotchcast  communications  .kit  15.    Cotton  tape,  V 
or  equal 


6.  ■  Cotton  sleeVtes,  12  to  202  ea.,  3/32" 

7*.  Cotton  t^pe,  1/2" 

8.  Paper  passers 

9,  Paraffin ,pot  w  I 
10.  Furnace  '  \ 


16.  Paraffin 

17.  Fuel  for  furnace 

18.  Solder,  SN  40-60 


JiJD  S.Mi.;?  1.2.1. U  (CONTI.Vu&D)  * 

JU-i  £T^  .     ,    *  .  c  , 

1.    Trained  position  the  cable*  into  tfceir  final-  position  ojr  ns  clone 
as  posniblef  overlapi-ng  tht:n  for  at  leant  36".  - 

a.    Make  bend'a  as  largo  a  radius  a£  possible. 

b*    Do  not  kink  cable,,  rsaka  bends  graduai*  ^ 

«       \  y 

2m    Prepare  lead  sleeve*  \ 


^JtfTEi    When  selecting  fthe  s leave  for  leadrsbeath  cable  in  this  ,  - 
class  Aise  the  tables' at  th&  end  of.  this  jobMsheet.  You 
will  nefcdto  knbw  the  p&ir  count  and  AWG  of  wire.    Assume  ' 
that  it  will  be  cade  on  sucK  equipment  as"  terminals  and 
*        splice  loading- coil  cases  and  that  no  splice-joint  material 
othor  than  the  lead  sleeve  is  involved.  ' 


a, 
b, 


Gut  sleeve  endto  squarely. 
Bevel  ed<ies  of  each  end*as  .shown  below. 


*  cut  t*to%  W  SOUMt  smooth  ***** 
Vo«  mm  SMMf  HOM^TAKH  l«*Ot 
CMC  SLIftHTUT  WITH  A  $**€  H0O« 


CUAH  EACH  E*0  HIT*  A  SMAVC  HOOK 
0*  HASP,  A*©  COAT  WITH  ft Tf  AftfftE 


c#    Clean  two  3"  areas,  one  at  each> end  of  the  sleeve  as  shown  ibovei 

*  • 

d*m    Coat  cleaned  areas,  with  stearine*  /  / 

o.    Beat  down  one  end  until  it  will  just  fit  over  thd  cablel  y 


Mnasur*?  splice  opening. 

a.    Determine  centeriine  of  opening. 


JOB  SHJSET  1.2.1.1J  (CONTINUED) 


S 


CENTER 

OF  SPLICE 


® 


\ 


\ 


® 


-©- 


•    b.    Subtract  3"  from  sleeve  length,  this  will  give  you  the  splice 
opening.  * 

c.    Measure  half  length  of  opening  from  each  side  of  centerline, 
and  nark* 

£*    Ring  sheath* 

a.    Ring  sheath  at  splice-opening  narks,  proceeding  completely 
around  the  cable  and  halfway  through  the  sheath* 

b*    Ring  small  cables  with  knife  or  shears;  ring  large  cables 
vith  chipping  knife  end-  hammer. 

5.  JClean  and  tin  sheath* 

a.  Using  card  brush  or  shave  hook,  dean  four  inches!  of  the 
sheath  at  each  end  of  the  splice  opening.  \/ 

b.  Inspect  cleaned  surface,  remove  any  dull  spots  or  streaks 
that  might  be  present* 

c.  Coat  clean  surface  with  stearine. 

d.  Perform  the  tinning  as  you  were  shown  by  the  instructor. 

/  # 
~*  fte*A*C  lt*0  SHfATK.COAT 


CAitC  F*fT£ffS 
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JOB  SK£*T  L2.1V1J  (CJ;,TIOTSD) 


6.    Remove  lead  sheath.  — ^  t 

NQJE:    When  srsall  cables  are  being  used  it  Is  not  necessary  to 
,  split  the  .  sheath  to  remove  it.  .  Splitting  is  used  on 

latge*  cables. 

« 

a.  Split  sheath  with  a  hammer  and  chipping  knife. 

b.  After  each  blow  of  the  hamner,  use  knife  to  pry  open  sheath 
I  slightly.  .  - 

c.  Make  sure  chipping  knife*  does  not  cut  core  .wrapping  paper  or 
damage'  the  core  in  any  other  way. 

d#    Open  sheath  by  turning  back  upper  and  lower  sheath  sections  : 
with  hammer  or  tfBfl  cable  sheath  opener. 

e^/ Remove  sheath  by  spreading  until  core  is  free  enough  to 
pennit  bending  and-  breaking  clear  of  sheath. 

^    <  1ST  OPERATION 


0 


ZJT  ttiNS  M  SHE  ATM 
AftOUNO  CABLE,  WITH 


SOIUPE  SHEATH  WITH 
SHAVE  HOOK,  AMO  COAT 


© 


2ND  OPERATION 


SHEATH 


REMOVE  SHEATH 


(?)  Using  chipping  knif; 
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JOB  SHEET  1.2.1.1J  (COMTISIUSD) 
7*    Cable  butt. 

a.  Center  two  layers  of  dry  1"  cotton  tape  over  edge  of  sheath* 

b.  Tuck  tape  under  sheath  with  scissors  of  cable  butting  tool* 

c.  If  scissors  are  used,  do  not  damage  insulation  under  sheath* 


T 


Butting  -  tuck  method 

8,    Boiling  out* 

NOTE*  This  step  is  done  to  prevent  absorption  of  npisture.  Boil 
out  conductors  with  a  solution  of  paraffin  or  impregnation, 
wax* 

a*    Heating  the  mixture  ^to  correct  temperature)  takes  little  effort. 

b.  Bring  the  paraffin  pot  up  to  375°F  to  390°F  (191°C  to  199°C). 

c.  Attach  paraffin  pan  or  trough*    (see  belov) 


i 


•-STARTING  POINTS  FOR  PA*  AFFIN  f  OURING 


JOB  SHEET  1«2«1«1J  (CO!»?2$lED) 


d.  Separate  pairs  to  permit  the  paraffin  to  pass  freely  through 
then.  Also,  bend  them  down  so  that  their  ends  will  be  below 
the  l«vel  of  the  cable,'       ,  i  1 

cu    Start  pouring  paraffin  about  six  inches  back  on  the  sheath. 
After  the  sheath  is  hot;  continue  'pouring  the  paraffin  grad- 
ually moving  towards  the  end  of  the  conductors  until  all 
moisture  is  removed.  jL 

NOTE:    When  working  \under  very  damp  conditions,  strip  and  boil 
out  only  one  end  at  a  time. 

9.    Splicing  the  conductors.  j  *"  c 

a.    Place  the  sleeves  as  indicated.  Twist  the  wires  of  each  pair 
v    together  after  placement  is  completed. 


b.    Grasp  1  pair  of  wires  in  cable  A  between  the  thumb  and  forefinge 
of  the  second  hand.  "  prasp  another  pair  of  wires  (cable  B)  be- 
tween the  thumb  and  forefinger  of  the  first  hand. 

$fCO*0 


STEP  2 


\  , 
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385 


c.  firing  both  pairs  together  for  splicing  allowing  enough  alack 
to  insure  a  syjnaatjrical  layup  of  completed  splice. 


d.    Give  both  pairs  a  1/2- turn  twist  to  break  the  insulation. 


STEP  4 


f. 


Grasp  both  pairs  in  the  first  head;  slide  the  first  hand  along 
both  pairs  until  the  proper  tail  length  is  reached  and  cut  both 
pairs  with  the  splicer's  scissors.    Observe  that  the  tail  length 
is  determined  by  the  wire  gauge*    A  three-inch  tail  is  required 
for  24- gauge  wire*    A  slightly  longer  tail  is  required  for  - 
hearier  wire* 


STEP  5 


Use  the  second  and  third  fingers  of  the  second  hand  to  hold 
both  pairs  against  the  pale  of  the  second  hand;  grasp  the 
vires  just  above  the  twist  and  remove  the  insulation*  If 
the  insulation  will  not  remove  easily,  place  the  wires  be- 
tween the  thumb  and  the  back  edge  of  the  splicer's  scissors. 
Then  pull  the  insulation  fron  the  conductors. 


JOS  SHHST  1.2.1.1J  (CONTINUED) 


g.    While  removing  the  insulation  free  the  wires  with  one  hnad, 
separate  the  wires  of  the  other  pair  as  illustrated. 


STEP  7 


c 


h.    Slide  the  first  hand  under  pair  1  of  cable  A  and  allow  pair  1 
to  rest  on  the  first  hand.    Grasp  pair  1  of  cable  B  With  the 
first  hand  and  strip  the  insulation  froo  the  wires  with  the 
second  hand*    With  the  first  hand,  grasp  the  "ring"  wire. 
Push  the  "tip*  wire  to  the  side  with  the  free  fingers  of  the 
first  hand* 


STEP  8 


i.    Grasp  the  "ring"  of  cable  S  with  the  second  hand|  draw  the 
w£res  together  and  give  then  a  l/2-tum  twist.    Include  about 
1/4-inch  insulation  of  both  wires  in  ihe  twist.    This  will, 
prevent  unfurling.  n 


S^SP  9 


4¥-:  ■ 


s 


5  J 


JOB  SHHS?  1.2.1*1.1  (co^muukd) 

'        /  '  ■  ' 

j.    Grasp  the  wires  between  the  thumb  and  forefinger  of  the  first 
hand  and  roll/  one  wire  over  the  other  as  shown  below*  Grasp 
ths  tails  of i both  wires  between  the  thumb  and  forefinger  of 
,  the  second  hand  and  bend  the  tails  perpendicular  to  the 
section  of  Uiras  in  the  first  hand.    Hold  tightly  the  section 
<       of  wire  in  fche  first  hand.   Twist  the  first  hand  section  by 
cranking  with  a  wrist  novasnnt  of  the  second  hand/  allowing 
both  wires  /to  turn  loosely  between  the  thumb  and  forefinger 
of  the  second  hand*    Continue  cranking  until  a  pigtail 
(twisted  Section)  of-  l/2-to  1-inch  length  is  formed* 

'  /       "  ' 

(1)  Continue  cranking  until  the  pigtail  is  forced  behind' 

the /thumb  and^f^refinger  of  the  first  hand.   After  a  little 
practice,  you  can  make  the  pigtail  by  forming  several 
twists  with  the  virus  held  loosely  in  the  second  hand. 
The  finished  pigtail  should  be  loosely  twisted  at  the 
neck  and  tightly  twisted  at  the  free  end.    Neck  looseness 
reduces  the  possibility  of  breakage,  and  free-end  tight- 
ness provides  good  electrical  contact.  / 

(2)  Qrar.k  19-  and  16-gauge  wires  to  form  a  pigtail  with  a 
definite  change  from  looseness  to  tightness.  K> 

j 

(3)  Hold  both  wires  especially  tight  at  all  times  between  the 
/ thumb  and  forefinger  of  the  first  hand  when  cranking  26- 

/  gauge* to  22-  or  24-gauge  wires  and  when  cranking  24- gauge 
to  19- gauge  wires.    If  this  procedure  is  not  followed,  a 
spiraling  of  the  smaller  around  the. larger  wire  (not  a 
twisting  together  of  the  two  vires)  will  result. 


387 


STEP  10 


k.    'Grasp  tho  sleeve  with  the  thumb  and  -forefinger  of  the  first 

hand.    Bend  the  pigtail  to  an  angle  of  approximately  45  degrees 
with  the  scissors  in  the.  second  hand.    Determine  the  overall 
length  of  tho  pigtail  and  determine  the  length  of  the  tightly 
twisted  end  of  the  pigtail.   The  overall  lengt^  should  vary 
from  approximator  1  3/8  inches  for  24-  or  26- gauge  .conductors 
to  approximately  1  3A  inches  for  16-  or  19-gauge  conductors.  „ 

.  \ 


■ERJC 


 / 
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Tha  length  of  the  tightly  twistod  end  should  vary  froa 
approximately        inch  for  24-  or  26-gauge  conductors  to 
approx Usately- 1/2  inch  for  16-  or  19-gau^a  conductors. 
Complete  the  vjoint  by  cutting  the  pigtail  to  the  required  ,i 
limjth  with  .the  scissors  hold  in  the  second  hand. 


I 


1.    Slip  the  sleeve  over  the  pigtail  with  the  first  ham!  and  reach 
for  the  "tip"  wire  with  the  second  hand  as  shown  in  the  figure. 
Now,  repeat  the  operations  in  steps  1  through  12  until  all  the 
•  conductors  have  been  joined. 


,      STEP  12 


at.    To  be  sure  the  pigtails  you  make  are  good,  conspart  your  product 
\   with  the  figure  below.    Notice  the  length  of  the  tight  turns 
ahd  the  loose  turns;  observe  the  square-cut  ends  and  the  overall 

length  and  stra< ~htnsss  of  the  pigtail.    All  of  these  factors 
'.;  are  important. 


* — »c 


STEP  13 


n.    Arrange  the  joints  in  rows  to* ensure  a  proper  splice  buildup, 
The.  mmber  of  rows  is  directl^  proportional  to  the  splice  J 
opening  length.-     $  •  ■ 


(l)    Allow  approximately  one-fourth  inch  between  adjacent  rows 


■or 


< 

'>  (2)    Da  hot  allow  the  sleeves  of  one  row* to  overlap  tho»«  of** 
.  another*    Arrange  the  number  of  sleeves  Iff  each  row  to 
provids  a  uni fora  sise  for  the  entire  length  of  the 
completed  splice* 

(3)    Unless  otherwise  instructed,  locate*  the  end  rows  the  ease 
distance  from  each  end  of  the  splice  opening*  \ 


I! 


i STEP, 14 


NQrE:    When  you  ha^e  completed  the  pair  splicing,  it  is  time  to 

boil  the  splice  out  to  ensure  that  ail  the  moisture  is  out 
of  it. 

10*    Wrapping  the  splice. 

a.  After  you  boil  it  out  then  wrap  tftb,  splice  with  AM  muslin 
starting  at  the  center  of  the  splice* 

b.  Secure  the  end  of  the  muslin  with  a  slip  knot  in  the  middle* 

11.    Boiling  out  the  splice  for  the  last  time.    After  the  muslin  is 
in  place  you  will  boil  out  the  splice  once  more  to  be  sure  that 
all  the  moisture  is  gone. 


11 


-3  SHSSS  1.2.1.U  (cc.:;?inu-5D) 


?•     Preparo  sheath  and  slauve.  ' 

a.    Hake  s.ire  sheath  and  sleeve  sairfaqes  have  been  cleaned  and 

b#     ^  >s  I  tt-m  sleeve  over  splice  opening  and  boat  sleeve  ends 
tightly  aro  ind  sheath. 

c.    Limit  the  width  of  the  joifit  by  placing  naper  pasters  around 
th*»  cable  and  sleeve*    See  chart  below. 


i«7OT 


It  is  recommended  that  you  use  two  layers  of  paper 
%  pasters  on  the  splice. 


llittmrifr  Of 


'Yi  to  1% 
2  to  4 
41.:.  to  G 


ami  cmUa  putar  m 


% 


a, 


e 


8FAT  IN  SLEEVE  TiOMTtT 
AROUND  CABL£« 


lie  curt-  pan  trough  below  joint,  this  will  facilitate  the  removal 
of  solder  drippings  by  placing  a  dry  newspaper  in  pan  or  trough 


Place  necessary  wiping  cloths  at  a  convenl^wt  location. 
Wiping  the  sleeve. 

a*    Hold  catch  cloth  slightly  below  joint. 


IT, 


iUeff  1*2*1*1J  (COVPHUJKD) 

b#    Tour  one  ladle  of  solder  slowly  over  shonth  and  sleeve, 
woving  the  ladle  in  a  circular  notion  at  all  times* 
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HOLDING  THE  FINISHING  CLOTH 

NOTE:    As  you  are  heating  up  the  joint  it  is  a  very  good  idea 

to  keep  pouring  the  hot  solder  from  the  catch,  cloth  back 
into  the  ladle*    This  will  help  to  cool  it  down. 

c*>  Raise  catch  cloth  so  tha  side  edges  touch  pasters*  maintaining 
S    center  of  cloth  in  shape  of  a  cup  or  pockdt* 

d.    Continue  pouring  solder*  distributing  it  over  the  top  and  sides 
of  the  joint* 

e*    Insure  unifora  distribution  of  solder  over  the  joint*  and  when 
it  gets  mushy,  bring  it  up  to  the  top  of  the  spliqe* 

f .    Make  sure  that  all  pairs  of  the  joint  are  well  heated  with  solder^ 
DO  NOT  OVER  HEAT. 


h. 


With  the  solder  in  the  catch  cloth  form  and  pack  the  joint « 
By  using  the  wiping  cloth  make  the  final  three  wipes. 

13 
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JOG  SHEET  1.2  1.1 J  (continued) 
14.    Testing  the  splice. 

a.  Remove  about  18"  of  the  sheath  from  each  end  of  the  splice 
This  will  be  used  for  testing. 

b.  Using  TS-420/U,  Telephone  Test  Set  or  equivalent  (76C), 
test  all  the  conductors  for  tone. 


INSTRUCTOR'S  INITIALS 


L 


rr  o  — 


1* 


3<13 


JOB  SHEET  1.2.1.U  (CONTINUED)  * 

i  , 

TABLE  9-1.    STANDARD  LEAD  SLEEVE  SIZES 


iNSIDS  DIAMETER  (IN.) 


LENGTH  (IN.) 


I .    NORMAL  WALL  THICKNESS 


1 
1 
1 

1 

2 
2 
2 
2 

3 
3 

3 

3 
k 
k 
5 
5 
6 
6 
7 


3A 

iA 

1/2 

3A 
iA 

1/2 

3A 

iA 

1/2 
3A 

1/2 
1/2 
1/2 


15 
15 
15 
l£ 

17 
17 
17 

20 
20 
20 
20 
20 
20 
20 

20  and  22 

22 
22 
22 
22 
22 


II .    EXTRA-STRENGTH  WALL  THICKNESS 

5  22 

5  1/2  22 

6  22 

6  1/2  22 

7  22 


O  'A*  Or 


9 

ERIC 


joh  siL.ijr  1.2.1.. u  (coaww&b)"  '  ». 

«     TAELC  y-ll.    LEAD-SIOTHED,  PAIRED  CABLE:    SJPAXGIff  SPLtCE 


•  n 

Size  of 
able 
No.Prs) 


D 


6 

11 

16 

26 
-j] 

76 
101 
152 
202 
303 
404 
4b  5 

ecu 

'  9C9 
1212 
1515 
1818' 
2121  1 


1 
1 

2 

2 

i 

3 
4 

4 


3/4 


1/4 
3/4 
3/4 
1/4 
1/4 
3/4 
1/2 

1/2 


19 


15 

15* 

15* 

15 

17* 

17 

17* 

17 

20 

20 

20* 

20* 


gauge  of  Cable 


22 


24 


SIZE  OF  SLEEVE 


D  . 


2 
2 
2 
3 
3 
3 
4 


1/4 
1/2 
3/4 
3/4 

1/4 

iy4 


1/2 
1/2 


15* 

15* 

15* 

15* 

17* 

17* 

17* 

17* 

20* 

20 

20 

20 

20 


1 
1 
1 

1  1/4 
1  1/2 

1  3/4 
2 

2 

2  1/2 
3 

3  1/2 

4  Ml 
5 

5  1/2 


w* 

15* 

v!5* 

,  J5* 
\15* 

17* 

•  17* 

20* 
20* 


D  *  Diasr^tor  in  inches. 

t  9  Length  in  inches.       ,  .  _  ,. ,^+nv. 

If  paraffin  is  used,  select  sleeve  cf  next  smaller  diameter. 


!G  or 


s 


DD 


1 


1 

1  1/4 
1  '1/2 
1  1/2 

1  3/4 
?. 

2 

2  1/2 


20* 

3 

20* 

3  1/2  , 

£o* 

4  1/2 

20* 

5 

G 

5 

5^7  16 


#. 


JOB  SHEET    l.P.l.U  (CONTINUED) 

'  T    ^  9"111-    LEW-SHEATHED,  19-GAUGE,  PAIRED  CABLE:    BRIDGE  SPLICE;  MAIN 


CABLE  NOT  CUT 


Size  of 
main 
cable 


(No.prs ) 


SIZE  OF  BRIDGE  CABLE  (NO.  PRS) 
51 


SIZE  OF  SLEEVE 


J 


D 
L 
# 


Diameter  In  inches 
Length  in  inches 

If  paraffin  is  used,  select  sleeve  of  next  smaller  diaaeter 


ERIC 


5  2S 


17 


..ft.,.. 


;t  i.^.i.u  (co:;?iKUiiD) 

TABLE  O-IV.    LEAD-SHLATIIED,  22-GAUGE,  ^RLD  CABLE:    BRIDGE  SPLICE;  MAI N  CABLE  NOT  CUT 


1; 


SIZE  OF  BRIDGE  CABLE'  (NO.  PRS) 


;Size 
main 
Icabl 


of  j  11  or  ?6..-L 


26 


51 


76 


101 


152 


2:.? 


bo: 


SIZE  OF  SLEEVr 


1 

1 

;(N.o._prc. 

1 

)  D 

L 

D  ' 

L 

D 

— -             -  m~ 

•  26 

1 

1/2 

15* 

1  1/2 

15 

1  3/4 

1 

1/2 

15 

1  1/2 

15 

7G 

t  1 

3/4 

17* 

1  3/4 

17* 

2 

101 

;  1 

3/4 

17 

1  3/4 

17 

2 

!  2 

,  17* 

17 

2  1/4 

i  2 

!  17* 

2  1/2 

20* 

2  3/4  | 

3C3 

,  2 

1/2 

!  20* 

2  1/2 

20 

2  3/4  1 

i  404 

I  2 

3/4 

j  20* 

2-3/4 

20 

3 

!       4s  5 

i  2 

3/4 

|  20 

3 

20* 

3 

GOG 

!  3 

I  20 

20 

3  1/2 

!  3 

i 

j  20 

3  1/2 

20 

4  . 

D 


17 
17* 

17 

17 

20* 

20 

20* 

20* 

20* 

20* 


2 
2 
2 
2 
2 
3 
3 
3 
4 


1/4 
1/2 
3/4 
3/4 

1/2 
1/2 


17 
17* 
20* 
20* 

20 

20 

20* 

20 

20 


D 


2  1/4 
2  1/4 
2  3/4 
3 
3 
3 
4 
4 


D 


17 

20 


1/2 
1/2 


20 
20 
20 
20 
2G* 
20 


3 

3  1/2 

3  1/2 
4 

4  1/2 
4  1/2 


20* 

20* 

20 

20* 

22* 

22 


4 

4  1/2 

4  1/2 


5 


j  22< 
i  22* 
\  22* 


6*" 


1 


|4  1/2  \12 


D  = 
L  * 

*  s 


Diarcter  in  inches. 

Length  in  inches.  •  ji.,.*.*,,.. 

If  paraffin  is  used,  select  sleeve  of  next  smaller  diameter. 


5  :<l 


18 
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JOB  SHKEM.2.1.1J  (CONTINUED)  •  t 

:ma  y-v.  u7.Nr>iji:/.Tio.  ?>\-v,mr,z.  paihed  cablc:  BRiornspLicr;  mu  cadlc  hot  cut- 


c  able 


SIZE  OF  BRIDGE  CMJU  (HO.PRS) 


Size  of 

nvi  i  n 

11  or  16 

26 

51 

76 

101 

152 

202 

303 

SIZE  OF  SUEVr 


In    Prf  ^ 

1 

L 

n 

! 

L 

n 
U 

! 

L 

n 

[J 

L 

I; 

D 

i 

n 

! 

D 

J- 

,  

20 

i 

1/4 

15 

1  1/2 

15* 

1 

51 

i 

1/2 

15* 

1  1/2 

15 

1  3/4 

17* 

76  ! 

l 

1/2 

15 

1  3/4 

17* 

1  3/4 

17 

17* 

101  1 

i* 

1/2 

15 

1  3/1 

17 

2 

17* 

2 

17 

2  1/.4 

17 

152 

i 

3/4 

17 

1  3/4 

17 

2 

17 

2  1/4 

17*. 

2  1/2" 

20* 

3  1/2 

20 

202 

2 

V 

17 

2 

17 

3.1/4 

"  17 

2  1/2 

20* 

?.  3/4 

20* 

2  3/4 

20* 

3  » 

20* 

303 

2 

1/4 

17. 

2  1/4 

17 

2  1/2 

20 

2  3/4 

20* 

2  3/1 

20* 

20* 

3  1/2 

2D* 

3  1/2 

20 

404 

> 
t. 

1/2 

20' 

2  1/2 

20 

20* 

3 

20* 

3 

?S  . 

3  1/2 

20*. 

4 

Zl* 

20* 

?0 

2  3/4 

20 

20 

3  1/2 

;  20* 

3  1/2 

7.0 

•1 

"f* 

4 

20 

'  1/2 

to 

t  ?. 

*  * 

1/2 

20 

.1  1/2 

20 

3  1/2 

i 

20 

4  . 

-  20* 

4  ' 

20* 

4  1/2 

4  1/2 

1  1/2 

22 

4 

20 

4  1/2 

22 

4  1/2 

22* 

4  1/2 

22 

1  5 

-22 

1 5 1  5 

i.. 

1 

5  1/2 

i 

22* 

0  -  Di^ryjicr  in  Incline.  7. 
L     Length  in  Indies.     -  i 

*  «  If  lUiii'Tin  is  used,  sk-Vect  r.1ccve  of  next  waller  di3!.xHnr. 
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jes<.  i;au:v  i.i.li.'  ( continued) 


TADLE  9-V!.    LEAD-SHEATHLD,  2G-  or  28- GAUGE,  PAIRED  CABL£: 
BRIDGE  SPLICE:  WIN  CABLE  NOT  CUT  


ISizc  of 

pain 

table 


SIZE  OF  BRIDGE  CABLE  (NO.  PRS) 


11  or  16 


26 


51 


76 


101 


152 


202 


303 


(Mo^prsJI  D 


SIZE  OF  SLEEVE 


2G 

51  I 

70  , 

101  I 

152  | 

2Q2  ! 

303  I 

404  ; 

GOG  • 

909  j 

1212 

1515  1 

1813 

2121  , 


1  1/4 

1  1/2 

1  ,1/2 

1  3/4 

1  3/4 
2 

2  1/4 
"I  1/2 
2  3/4 


D 


15 

15'  1 

15* 

15* 

17* 

17 

17. 

17 

20 

20 


1 

1 

1 

1 

1 

1 

2 

2 

2 

2 


1/4 
1/2 
1/2 
1/2 
3/4 
3/4 

1/4 
1/2 
3/4 


15 

15* 

15* 

15* 

17* 

17 

17 

17 

20 

20 


1/2 
1/2 
3/4 


1/4 
1/2 
3/4 


15* 

15 

17* 

17* 

17 

17 

20* 

20 

20 


1 

1 

2 

2 

2 

2 

3 

3 

3 


3/4 
3/4 


17* 

17* 
17* 

1/4^  17* 


D 


1/2' 
1/2 

1/2 
1/2 


20* 

20 

20 

20* 

20* 


1 


2 
2 
2 
2 
2 
3 
3 
4 


4 


1/2 

1/2 
3/4 
1/2 
1/2 


17* 

17 

20* 

213 

20* 

20* 

20 

20* 


n 

L 

1 
3 
3 
4 
4 


1/4 

1/2 
3/4 

1/2 


17* 

20*. 

20* 

20* 

20 

20* 

20 


2 
2 
3 
3 
4 
4 
4 


3/4 
3/4 

1/2 

1/2 
'1/2 


20* 

20 


20* 


4  1/2 


22 

22 


D  = 

t  a 
*  s 


D:  .'.no tor  in  inches. 
Lenath  in  inches. 

If  paraf^irf      used,  select  sleeve  of  next  smaller  diameter. 


3 


5 


1/2 

1/2 
\!2 


1/2 


GO 


20* 
20* 
,20* 

■22* 
22 
22 
22* 
.22* 


20 


./ 


9 

ERIC 
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JOii  Sii£KT  1.C1.1J  (CONTINUED) 

TAHU  9-VII.    LFAD-SHEATMCD,  19-GAUGC,  PAIRED  CABLF. 
 ,  BRIDGE  SPLICF;  jjAIH  CADLE  CUT 


SIZE  OF  BRIDGE  CABLE  (NO.  PRS) 


Si 70  of 

na  in 
'cable 


SI?E  OF  SLEEVE 


j(Jio._  prsj,  _  ^  


ill  or  in 

!  ?6 
!  51 

7G 

|  101 

i  is? 

:  20? 


1  1/2 

1  1/2 

1  3/1 
2 

2  1/1 

2  1/2 

3  1/2 


15* 

15 

17 

17* 

17* 

20 

20* 

20 


1  3/1 
2 

2  1/1 
2  1/1 

2  1/2 
3 

3  1/2 


17* 
17* 
17* 
17* 

20 
20* 

21? 


D 


2  1/1 
2  1/2 
2  3/1 
3 
4 


17* 
20* 
20* 

20* 

20 


1 


2  1/2 
2  1/2 

•3 

1 


20* 

20 

20* 

20 
20* 


D  -  Hi  meter  in  Inches , 
l.  =  Lcnqth  in  inches. 

*  -  If  paraffin  is  used,  select,  sleeve  of  next  smaller  diameter. 


2  3/4 
3 

3  1/2 
4 


20* 
20* 
20* 
20* 


3 

3  1/2 

4  1/2 


D 


20* 

20 

22* 


11  or  16 

26 

** 

j  51 

7G  '  j 

101 

152 

1  202 

;  303 

n 


1  ;  20* 

1  1/2  i  22* 


4  1/2i  22 


21 


5  / 


Ga 


JJ1 


TABLE  9- VI I I .    LEAD-SHEATHED,  22-GAUGE,  PAIRED  CABLE: 
BRIDGE  SPLICE;  MAIN  CABLE  CUT 


f  ai  n 


SIZE  OF  BRIDGE  CA 

BLE  {HO,  PRSj 

1   ^  ,  1 

.  1 

11  Or  16  1 

26 

51 

76 

101 

|  152 

202 

j 

!  303 

SIZE  OF  SLEEVE 


•■Jgj— °.    1  1 


.11  or  10 

51 
76 
101 

i  :^ 

i  Jl 

on*? 


1 


1/4 
1/2 
1/2 
3/4 

1  3/4 
2 

2  1/4 
2  3/4 


15 

15* 

15 

17* 

17 

17 

17* 

20 


1  1/2 
1  1/2 

1  3/4 

2  1/4 
2  1/2 
2  3/4 


15 

15 

17* 

17* 

17* 

20* 

20 


D 


V  3/4 

2 

2 

2  1/4 
2  3/4 
3 


17 

17* 

17 

17 

20* 

20* 


2 

2  1/4 
2  1/2 
2  3/4 
3 


17 
17* 
20* 
20* 

20" 


2  1/4 

2  1/2 

2  3/4 

3  1/2 


D 


D 


17*  1 

20    | 2  3/4 
20*  !  3 
20*    3  1/2 


20* 
20* 
20* 


3 

3  1/2 


!  ! 


20 
20 


20^ 


-  O'.^metcr  in  incr-cs 

-  i.ength  in  inches 


P 


3 raff in  is  used,  select  sleeve  of  next  smaller  diameter 


22 


ERIC 


id    .H2ST  1.2.1. 1J  (CONTINUED)  ( 

TABLE  9-1 X.    LEAD-SHEATHED,  24-GAUGE ,  PAIRED  CADI r : 
 «  ;  R  ^D^_i^I^J_^.Ui J^A^i   


ISize  oT 

pain 

cable 


SIZE  OF  BRIDGE  CABLE  (NO.  PRS) 


11  oi  16 


26 


51 


7G 


101 


152 


or"* 


303 


SIZE  OF  SLEEVE 


(No.  prs)|  D 


11  or  1G 
2G 
51 
76 
101 
152' 
202 
303 


i  1/4 

1  1/4 

1  1/2 

1  1/2 

1  3/4 
? 

?  1/4 

2  1/2 


15 

15 

15* 

15 

17* 

17* 

17* 

20* 


D 


1  1/2 
1  1/2 
1  3/4 

1  3/4 
2 

2  1/4 
2  1/2 


15* 

15 

17* 

17 

17* 

17* 

20* 


1  3/4 

1  3/4 
2 

2  1/4 
2  1/2 
2  3/4 


17* 

17 

17* 

17* 

20* 

20* 


2 

2  " 
2  1/4 
2  1/2 
2  3/4 


17* 
17* 
17* 
20* 
20* 


2  1/4 
2  1/2 
2  3/4 
3 


17* 
20* 
20* 
20* 


2  1/2 
2  3/4 
3 


D 


20 

20    |3  120*1 
20*    3  1/2  |20*  |3  1/2 


20 


D  =*  Diameter  in  Inches. 
L  -  Length  in  inches,  . 

i*  =  If  paraffin  is  used,  select  sleeve  of  next  seller  diameter. 


23 


541 


\ 


r  


Sire  of 

^ain 

c:.;>le 


16 


•»]' 
7G 

J.. 

'0;? 


[ABLE  9-X.    LEAD-SHEATHED,  26-  or  28-GAUGE f  PAIRED  CABLF : 
 DRIDGE  SPLICE;  MAIN  CADLE  CUT  


SIZE  OF  BRIDGE  CABLE  (NO.  PR5) 


T  or  16 

*  2G 

(  51 

76 

101 

•  152 

■i  ■  ■ — 

J  202 

'  333 

-A  —  — — — — — 

SIZE  OF  SLEEVE 


D 


1  1  /A 

1  1/4 
1 


1 

1/2 

i 

1 

1/2 

i 

1 

3/4 

! 

i 

n 

c 

l 

n 

1/4 

i 

i 

15* 

15* 

15 

15* 

15* 

17* 

17* 

17* 


1 
2 
2 


1/4 

1/2 

1/2 

1/2 
3/4 

1/4  ' 


1G* 

15* 
15* 
15* 
17* 
17* 
17* 


1  1/2 
1  1/2 

1  3/4 

2  *■ 
2  1/4 
2  1/4 


15* 

15 

17* 

17* 

17* 

17 


D 


1 

1 
2 
2 
2 


3/4 
3/4 

1/4 
1/2 


17* 
17* 
17* 
17* 
20* 


D 


1/2 
1/2 


17* 
17 

20* 
20 


Dimeter  in  Inches. 
Length  in  i riches . 

If  paraffin  is  used,  select  sleeve  of  next  smaller  diameter. 


1  1/4 

2  1/2 
2  3/4 


J. 


D 


L  D 


17* 
20* 
20* 


2  3/4 
2  3/4 


20*  i 
20  3 


120' 


24 


5<- 


'OH  i>\{£ZX  1.2.1.U  (COIiTniOEO) 


TA"'£  o-XI  LEAD-SHEATHED,  16-GAUGE  PAIRED  CaSLE  AT«3  OUADDED  CA 
'         "  STRAIGHT  SPLICE   .  .. 


DIAMETER  OF 

MAIN 
CABLE  (IN. } 


3/4 

1 

1  1/4 

1  1/2 

1  3/4 
2 

2  3/8 
2  5/3 


SIZE  Or 
LEAD  SLEEVE 


1  1/2 
1  3/4 
2 
2 
2 
3 
4 
4 


1/2 
3/4 


1/2 


15* 
17* 
17- 
20* 
20- 
20* 
20* 
20* 


D  -  Diameter  in  inches. 

L  =  Length  in  inches. 

*  »  If  paraffin  is  used,  select 


sleeve  of  next  smeller  diameter 


25 


J 


jw     :-,T  1.2.1.U  (com.WED) 

TABLE  9-XII.    Lf AD-SHEATHED ,  1C- GAUGE ,  PAIRED  CABLE -AND  QU ADDED 

BRIDGE  SPLICE 


.CABLE 


Diameter 

of 
mil  i  n 

cable  (i 


n.l 


3/4 

1 

1  1/4 


1 


1 11 


!  1  3/4 

|2  ■ 
!  2  3/8 
\  2  5/8 

i —  — - 


DIAMETER  OF  BRIDGE  CADLE  (IN.) 


<0 


3/4 

) 


.1 


1  1/4 


SIZE  OF  SLEEVE 


■  D 


1 


2 

2  1/4 
2  1/4 


3 
3 
3 
4 


1/2 


17* 

17* 
17* 
20* 
20* 
20* 
20* 
22* 


D. 


2 
3 
3 
3 
3 
4 
5 


3/4 


1/2 
1/2 


20* 
20* 
20* 
20* 
20* 
20* 
22* 


D 


3 
3 
3 

\ 

4 
5 


1/2 


20* 
20* 
20* 
20* 
20* 
22* 


Diane tfir  of  bridge  cable  (in.) 


2  1/4 


2  5/8 


SIZE  OF  SLEEVE 


2  1/4 
2  5/3 


4  1/2 


22 

22* 

22* 


5 

6 


22* 
22* 


22' 


v 
L 


1  1/2 


D 


3  1/2 
4 

4 

4  1/2 

5  1/2 


Uumster  in  mcnes. 

Lenqth'  in  inches.  *  - 

If  paraffin  1s  used,  select  sleeve  of  next  smaller  diameter. 


26 


20* 
20* 
20* 
22* 

22* 


1  3/4 


4 
4 
4 

5 


D 


1/2 
1/2 
1/2 


!  20* 
!  22* 
I  22* 
I  22* 


51f 


5V> 


l1  pH-LIT  1.2.1.1J  (CO'iTIKUSD) 


7/oLE  9- XI II. 


AUXILIARY  LEAD*  "SLEEVES  FOR  PlASTIC-SHEAiaL" 
INSIDE  SLEEVE  .DIAMETERS* 


C.'C.if 


No. 


16 
26* 
76 
101 
152 
202 
303 
£04 
<55 
606 
939 
1212 
1515 
1*13 
2121 


INSIDE  SLEEVE  DIAMETER  (In.) 


19-gauge 
cabl  e 


1 

1  1/4 
1  3/4 

1  3/4 

2  1/4 
2  1/4 
2  3/4 
3 

3 


22-gauge 
cable 


24-gaug£ 
cable 


1  3/4 

1  3/4 

2  1/4 
2  1/4 
2  1/2 
2  3/4 
3 


25-ant:qa 
ceble 


1  1/2 
1  3/4 

1  3/4 

2  1/4 
2  1/2 
3 

3 


1  1/2 
1  3/4 


2  1/4 
2  1/2 
2  3/4 
3 
3 


*  When  estimating  the  lead-wedge  size  needed  at  Y  joints,  add  1/4  inch  to  the 
diameters  listed  in  the  table.  The  resultant  figure  equals  the  approximate 
outside  diameter  of  the  auxiliary  sleeve. 
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ERIC 


TABLE  9-XtV.    LEAD  SLEEVES  FOR  SPLICES  IN  TERMINAL  POSTS; 
19-,  22-,  24-,  and  26-GAUGE  CABLE 


INSIDE  DIAMETER  OF  SLEEVE 


,  '  ^ 

(pn.) 

1 

SLEEVE 
LENGTH  ! 
(IN.) 

} 9 -GAUGE 
CABLE 
(IN.) 

22-GAUGE 
CABLE 
(IN.) 

24 -GAUGE 
CABLE 

/  Til  \ 

(IN.) 

?f> -GAUGE 
CASLE 

6,  11,  • 

or  IG 

26 

51 

76  ' 
101 
151 
202 
303 

i 

i 

*   ■ — ■ — - 

9 
9 
9 
9 
9 

9  ' 
9 
9 
9 

1  1/2 
"   •  13/4 

2 

2  1/4 
2  3/4 

pm  -*  — 

*  1/4- 
1  1/? 

1  3/4 
2 

2 

2  1/2 
3 

i 

—  A 

1 

1  1/4 
1  1/2 

1  3/4 
2 

-  2  1/2 

2  3/4 

■  

1 

1  1/4 
1  1/2 

1  3/4 
2 

2  1/2 
2  3/4 
3 

jo  r 


(3 


28 


40? 


"me 


v.nC 

lO'.A'OER 
I  MN.) 


1  1/4  to  1  3/4 


]  3/4  to  2  1/4 


?  1/4  to  2  5/8 


^-1 


TASLl  9- XV.    LEAD  SLEEVES  FOR  SPLICES 
WITH  SPLICE  LOADING  COIL  CASES 


CABLE 
CIRCUM- 
FERENCE 
(IN.) 


4  to  5  1/2 


5  1/2  to  7 


7  to  8  1/4 


NO. 
PROGRAM 
CASES 


4  or  6 


4  or  6 


9  3/4 


LEAS  SLEEVE 

IU  SECTION 
0  L 
(IN.) 


r ■  t  -rr 
.  i  /.t~ 


A7  STRAIGHT  ; 
SPLICE 
D  L  . 

(IN-)  : 


4  1/2  x  20  j  4  1/2  x  20 
3  1/2  x\20     :   4  x  20 


4  or  €      |  .   5*  x  20 


5    x  22* 


4    x  20 


4  1/2  x  20 


5*    x    22      !   5  V2  x  22* 


4  1/2  x  20     j   5    x  22" 


5  1/2*  x  2 


6  x 


L  L. 


1*1     1  IP  ' 
I  ^      i  /  *  > 

1  ,  

«  If  cable  is  maintained  under  continuous  pressure,  use  lead  sleeve  of  extra- 
strenoth  wa1™thickness  and  place  aerial  cable  supports  (Part  1)  on  cable 
near  each  end  of  sleeve. 
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I 


lA'ur.        "I.    Li  AD  SLEEVES  FOR  DISK  S^RTS: 
INSIDE  SLEEVE  DIAMETERS  & 


INS  I  DC  CIAV 


TR  r ;  u  Ail  SLEEVE 
JN.)   -  


OPEN-HOI  E  DISK 
IN  SLEEVE 


CLOSED-HOLE  DISK 
IN  SLEEVE 


1 


vop  R 
rr>c 

fr.tt  C 

■  ;jy3-H 

■  '^-t 

•  /CP- R 

■  ?OZ-  A 
n  .  r- 

1  pi  -r 

/OP -A 
••  20  3 
•303 


4 

ft 

3  1/? 
0  1/2 

4  1/2* 

4  1/2* 

5  * 
4  1/2* 


5 
5 
5 
5 
5 
5 
5 
5 
5 
h 


1/2 


1/2 

1/2 

1/2 

1/2* 

1/2* 

1/2 

1/2 


4 
4 
4 
4 

4 


1/2 
1/2 


1/2 
1/2 


5  1/2 


6 
5 
6 
6 

6 
6 
6 
6 
6 
6 


*.roffin  loused,  select  sleeve  of»next  smaller  diameter. 


; '  r  i 


30 


i . 


iA::i  t  £<-xvi : 

WITH 


:  iVhSU) 

LEAD  SLEEVES  FOR  DUCT  SPLICE 
1/4- INCH  COTTON  SLEEVES 


^9? 


V7? 


GAUGE 


LEAb  SLtEvE  ST7T 


D 


SLEt  vrs 


.503 

1  9 

1  * 

i         2  3/4 

3i  1/2  ; 

7 

4  L  j 

19 

2  3/4  1 

49  ! 

1  ? 

2? 

!    .      2  1/2 

31  1/2 

7 

605 

22 

2  3/4 

28  | 

6 

C  c 

2  3/4 

59  1/2  i 

15 

24 

2  1/4 

31  1/2 

7 

t'.0  6 

24 

2  1/2  1 

31  MZ 

7 

24 

2  3/4  35 

2  3/4     ,  49 

8 

1  2  1  2 

24 

\L 

1515 

24 

2  3/4 

70 

IB 

605 

26 

2  1/4 

31  1/2 

7 

26' 

2  1/2 

!    31  1/2 

7 

1?12 

26 

2  3/4 

!  35 

G 

121b 

26 

2  3/4 

10 

1 8 1  a 

26 

2  3/4 

!    59  1/2 

lr 

2121 

26 

.2  3/4 

i_.  _  _ 

70 

18 

t  ........ 

J/ 


;s:ze 

i  OF 
ICAOl  E 
(PRS} 


455 
909. 
209 
1212 
1515 
1212 
1515 
1818 
2121 


I  m  -    •  i       i  ^       V  -  "    «  :    •  ■  1    •  -  *  -J  ^ 

TAfiLE  9-XVi:I.    LEAD  SLEEVES  FOR  DUCT  SPLICES 


GAUGE 

%  V*  .  t       V,  W  1    t  -  -  .  .       ~  ^   

LEAD  SLEEVE  SIZE 
(IN.) 

ROUS 
OF 
COTTON' 
SLEEVES 

o  ! 

1 

L  l 

19 

^  ,    .  .  —  — ■  * 

2  3/4 

40 

12 

22 

2  3/4 

48 

15 

24 

2  3/4 

29 

8 

24 

2  3/4 

40 

12 

24 

2,3/4 

56  1/2 

18 

26 

2  3/4 

29 

8 

26 

2  3/4 

34  1/2 

10 

26  • 

2  3/4 

48 

15 

26  ■ 

t 

2  3/4 

56  1/2 

18 

[     ,   ,      ,  —  , ..  i 

erJc, 


rA*-'  i  •  9- • :  \.   it  Aj  v!  r:  v:  *> 

fO~"  0.3/  IWTAs  > 


NO.  Of  LAV*. 
PAP?  ?i- INS  Lit.  AT:  0 
O'.JALS 


<  •  • .  \ 
i  ' .  / 


0 
> 

t. 

0 
1 

? 
0 
I 

?. 


r  if; 
•1    I  / 

[i 

!-  I  /?" 
'J 

5  1/2* 

6  * 
0  }/? 

6  * 
6  1/2* 


I 

s  ?^ 

1    ? :; 


!i  i;d:ikT- 1  r:^ ul  a  ted  quads  tre  louden!,  increase  sleeve  dianctrr  1/Z'  inch. 


1  ^ 


33 


0;i  Cr.. 


TABIC 


9-XX.    LEAD  SLEEVES  FOR  STRAIGHT  SPLICcS 
,  OF  ALUMINUM  CONDUCTOR  CABLES  ,  


size 

or 


CABLE  GAUGE 


T7 


72" 


v  ■   '  •  / 

D 

:  (in.) 

t 

(IN.) 

D 

(IN.) 

L 

(IN.) 

'  D 
j  (IN.) 

L 

(IN. 

6 

!  1 

15 

I  

• 

 *   -*  - 

i 

1  1 

1  1/4 

15 

15 

10 

11/4 

!  15 

1  1/4 

15 

1 

IS 

:           i  1/2 

15 

1  1/2 

15 

:       i  1/2 

15 

51 

2 

1  3/4 

IS 

:           1  1/2 

15 

76 

2  1/2 

20 

17 

1  3/4 

17 

101 

2  3/4 

20 

2  1/2 

17 

2 

17 

15? 

3  1/2 

20 

2  1/2 

17 

2  1/2 

17 

TO') 
I.  v,  C 

20 

3 

20 

2  1/2  I 

?n 

i.  — 

303 

3  1/2 

20 

3  : 

c  , 

401 

j 

4 

20 

3  1/2 

455 

4  1/2 

20 

C'Ot' 

4  ! 

20 

909 

j 
1 

5  1/2  j 

i 

I  1 

4.  ^ 

34 
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.  CONSTRUCTION  ELECTRICIAN  SCHOOL 
CE  "C"  CABLE  SPLICING 

JOB  SHUT  1.2.1.20 

(HUt)    BRIDGE  SPLICE,  LEAD 

INTRODUCTION 

This  job  sheet  is  designed  for  your  use  and  It  provides  the  necessary 
information  that  is  needed  to  complete  this  assigned  splice.  Before 

iu  proceed  READ  THE  ENTIRE  JOB  SHEET,  and  if  a  kit  is  used  be  sure  you 
read  the  instructions" th~at  come  wTtTT  the  kit. 

Once  the  splice  has  begun  it  should  be  continuous  and  as  rapid  as  good 
workmanship  will  allow  in  order  to  minimize  the  exposure  of  the  insulation 
to  the  atmosphere. 

/  Satisfactory  telephone  cable  joints  are  largely  dependent  upon  the 

quality  of  workmanship;  therefore,  the  splicer  must  have  a  knowledge  of 
acceptable  practices  and  proficiency  in  the  use  of  tools  and  material s . 

REFERENCE 

Standard  Installation  Practices  Outside  Plant  Cable  Splicing,  I'M  11-372-1 

EQUIPMENT  AND  MATERIALS 

1.  Cable  splicers  tool  box 

2.  Cable  cutter 

.    S  liar  pen  ing  stone 
4      Lead  telephone  cable,  26  to  101  pair 
b.    Scotchcast  communications  kit  cr  equal 

6.  Cotton  sleeves,  52  to  202  ea.,  1/4" 

V 

7.  Cotton  tape,  1/2" 
a.    Paper  pasters 

j.    Paraffin  pot  }  "  "* 

10.  Furnace 

1 


14#    Stearine  flux 


JOIi  SHE*?  1.2.U2J 
11  •    Lead  u  leave 
12»    4"  vide  muslin 
13*    Solder  po% 
JOB  STEi^J 

lm    Pro  pa  pa  lead  sleeve*    (Do  stops  1  through  8  of  Job  Sheet  1«2»1#1J9 
Straight  Splice,  Lead,  then  proceed  with  this  Job  Sheet. } 

2.  Select  the  proper  lea**  wedge  and  tack  it  to  the  cable  sheaths  using 
^the  prestlight  t^rch* 

NOTE:  ,Ba  enroful  rot  to  barn  va  hoie  in  the  sheath. 

i 

3.  Us  in,*  the  sana  mathod  as  step  number  9.  in  th|  straight  splice  job  sheet, 
put  the  cotton  sleeve  on  in  the  opposite  direction  that  you  are  going  to 
siove  the  sleeve  after  the  pair  of  wires  are  twisted  together* 

Start  the  bridge  splice  at  the  opposite  end  of  the  cable  from  the  bridge. 


5  IN   SHORTER   THAN  LEAD  SLEEVE  — H 

COTTON  TAPE ^1  BRANCH  CABLE 


WHEN  BRANCH  CABLE  IS  SMALLER  THAN  MAIN 
CABLE  MAKES  THE  BRIDGE  JOINTS  IN  THE  TWO 
ROWS  FURTHEST  AWAY  FROM  THE  CROTCH 


Whsn  the  conductor  splicing  hum  been  completed  boll  out  the 
finished  splice  to  el  initiate  moisture  in  it. 

Wrapping  the  splice. 

a.  After  the  boil  out  pr  /oduro  wrap  the  splice  with  £M  muslin 
starting  &t  the  canter  of  the  splice. 

b.  licr.rro  tho  vr\A  of  thu  muslin  with  n  alin  knot  in  tha  middle. 


JOB  SHEET  t; 2.1. 2d  (continued) 


7.  Boiling  out  the  splice  for  the  last  time.    After  the  muslin  is  in 
place  you  will  boil  out  the  splice  once  more  to~be  sure  that  all 
the  moisture  is  gone. 

8.  Prepare  sheath  and  sleeve. 

a.  Make  sure  sheath  and  sleeve  surfaces  have  been  cleaned  and 
stearined. 

b.  Position  sleeve  over  splice  opening  and  beat  sleeve  ends 
tightly  around  sheath. 

c.  Limit  the  width  of  the  joint  by  placing  paper  pasters  around  the 
cable  and  sleeve. 

d.  Secure  the  pan  trough  below  the  joint.    It  1'  recoomended  that  you 
place  some  type  of  paper  (newspaper)  i :«  the  bottom  of  the  pan  to 
catch  the  excess  solder  on.    This  procedure  will  enable  you  to 
return  the  cold  solder  to  the  heating  pot  with  ease. 

e.  Place  necessary  wiping  cloths  at  a  convenient  location. 

9.  Before  wiping  the  bridge  end  of  the  splice  place  a  short  length  of 
1/2"  cotton  tape  between  the  bridge  cables.  This  cotton  tape  will 
be  used  in  making  the  final  wipe  on  the  bridge  end  of  the  splice- 

10.    Wiping  the  sleeve. 

a.  Hold  catch  cloth  slightly  below  the  joint. 

b.  Pour  one  ladle  of  the  solder  slowly  over  the  sheath  and  sleeve, 
moving  the  ladle  1n  a  circular  motion  at  all  times. 

NOTE:    As  you  are  heating  up  the  joint  it  is  a  very  good  idea  to 
keep  pouring  the  ho*  solder  from  the  catch  cloth  back  into 
the  ladle.    This  will  help  to  cool  it  down. 

c.  Raise  the  catch  cloth  so  that  the  side  edges  touch  the  pasters, 
while  maintaining  the  -center  of  the  catch  cloth  in  the  shape  of 
a  cup  or  pocket. 

d.  Continue  pouring  the  solder,  distributing  it  over  the  top  and 
sides  of  the  joint. 

e.  Make  sure  that  the  joint  1s  well  heated. 
DO  NOT  OVER  HEAT. 
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JOB  SHEET  1.2.1.2J  (continued) 

f.  Using  the  solder  in  the 'catch  cloth  form  and  pack  the  joint. 

g.  Using  the  wiping  cloth  make  the  final  three  wipes.. 

h.  Using  the  1/2"  X  18"  cotton  tape  wipe  the  crotch  of  the  splice 
once. 

11 .    Testing  the  splice 

a.  Pressure  test  the  splice  i-.  accordance  with  TM  11-372-1  ,  paragraph 
2-259,  pages  2-120  and  2-121. 

b.  Remove  about  18"  of  the  sheath  from  each  end  of  the  splice.  This 
will  be  used  for  testing. 

c.  Test  all  conductors  for  tone  with  the  TS-420(B)/U  or  equivalent 
test  set  (76C). 


INSTRUCTOR'S  INITIALS 


CONSTRUCTION  ELECTRICIAN  SCHOOL  '  1 

CE  "C*  CABLE  i^ICIHG 
JOB  SHEET     2.1. 3J  '*■ 

(TITLE)    BUTT  SPLICE*  LEAD 
INTRODUCTION  - 

This  job  sheet  Is  designed  for  your  use  and  it  provides  the  necessary 
Information  that  is  needed  to  complete  this  assigned  splice.   Before  you 
proceed  READ  THE  ENTIRE  JOB  SHEET,  and  if  a  kit  is  used  be  sure  you  read 
the  Instructions  that  come . with  the  kit. 

Once  the  splice  has  begun  1t  should  be  continuous  and  as  rapid  as  good 
workmanship  will  allow  1n  order  to  minimize  the  exposure  of  the  insulation 
to  the  atmosphere. 

Satisfactory  telephone  cable  joints  are  largely  dependent  upon  the  quality 
of  workmanship;  therefore,  the  splicer  must  have  a  knowledge  of  acceptable 
practices  and  proficiency  1n  the  use  of  tools  and  materials. 

REFERENCES 

Standard  Installation  Practices  Outside  Plant  Cable  Splicing,  TW  11-372-1 
EQUIPMENT  AND  MATERIALS 

1.  Cable  splicers  tool  box 

2.  Cable  cutter 

3.  Sharpening  stone 

4.  Lead  telephone  cable,  26  to  101  pair 

5.  Scotchcast  communications  kit  or  equal 

6.  Cotton  sleeves,  52  to  202  each 

7.  Cotton  tape,  1/2" 

8.  Paper  pasters 

9.  Stearine  flux 


1 


J 


i 


8 


SHriT  L2.1.J.J  (Co  ,.:::j.;.d) 


10. 

1 1. 

Lead  slewve 

4"  wide  muslin 

u. 

Solder 

1.     ftv'pare  lend  sleeve.     (Do  stops  1  through  8  of  Job  Sheet  1.2.1.1J, 
fjtrninht  'plice,  lend,  the:;  proceed  with  this  Joh  Sheet.) 

?.    Splice  the  conductors  as  per  drawing  below. 

«\pftfHn  SECONDHAND- 


-WIRE 


.7 


\ 


cotton  si rc-vr- 


S 


i  * 


ICQ*  10*0  WlftCi 

Butt  Jpint  Using  Straight 

Joint  T«chniqu»  i*M*» 

3.    When  the  cpnductor  splicing  has  beon  coripleted  boil  out  the 
finished  splice  to  eliminate  moisture  in  it* 

4»    Wrapping  the  splice* 

a.  After  the  boil  out- procedure  wrap  the  splice  with  4W  muslin 
start  ijyg  at  the  center  of  the  splice* 

b.  Secure  the  end  or  the  muslin  with  a  slip  knot  in  the  middle. 

5.    Boil  out  tho  splice  for  the  last  time*    After  the  icuslin  is  in 
place  you  will  boil  out  the  splice  once  more  to  be  sure  that  all 
the  moisture  is  goha*  .  ** 

6*    Beat  one  end  of  the  sleeve  completely  closed, 

7.    Position  tho  sleeve  on  tho  butt  splice  over  the  wedge  and  beat  it 
down  until  it  is  tight. 

tf  •    Wiping  the  sleeve* 

a*    Hold  the  catch  cloth  sllghtlj  below  the  joint* 

b*  Pour  one  ladle  of  the  solder  slowly  over  the  sheath  and  sleeve, 
moving  the  ladle  in  a  circular  notion  at  all  times* 

NOTE:     As  you  are  heating  up  the  joint  it  is  a  very  gaod  idea  to 
keep  pouring  the  hot  soldor  from  the  catch  cloth  back  into 
the  ladle*    This  will  help  to  cool  it  down. 

c*  liaise  the  catch  cloth  so  that  the  side  edges  touch  the  pasters, 
while  maintaining  the  center  of  thl catch  cloth  in  the  shape  of 
a  cup  or  pocket.  . 

d.    Continue  pouring  the  solder,  distributing  it  over  the  top  and 
sltlos  of  tho  ^oint. 


.  JOB  SHEET  1.2..1.3J  (continued) 

e.    ,Make  sure  that  the  joint  is  well  heated.    DO  NOT) OVER  HEAT, 
t'.'   Using  the  solder  in  the  catch  cloth  form  and  pack  the  joint. 

g.  Using  the  wiping  cloth  make  the  final  three  wipes. 

h.  Wipe  the  crotch  area  once  with  the  1/2"  X  18''  cotton  tape. 
9.    Testing  the  splice. 

Pressure  test  that  splice  in  accordance,  with  TM  11  -372-1  ,  paragraph 
2-259,  pages  2-120  and  2-121 . 

b.    Remove  about  18"  of  the  sheath  f wan  each  end  of  the  splice.  This 
will  be  used  for  testing.  ^ 

Test  all  conductors  for  tone  with  the  TS-42Q(B)/U  or  equivalent 
test  set  (75C). 


INSTRUCTOR'S  INITIALS 
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CONSTRUCTION  ELECTRICIAN. SCHOOL  '  >•  ' 

.  CE  *t*  CABLE  -SPLICING    •    /*.     .     .  4 •    •  ' 

INFORMATION  SHEET  1.2. 2.. II  -  „ 

(TITLE)   COLOR  CODES  V 

INTRODUCTION  ,  '   .  > 

This  Intonation  sheet  lists  the  three  {*)  color  codes.*( Inside,  Outside, 
and  Special).   These  ire  the  standard  color  codes  used  byJfcW  Navy.  These 
color  Codes  are  used  for  Identification  of  conductor  pairs  in  all  telephone 
cable  splicing.  .There  are  about  18  different  color  codes.  •  «. 

REFERENCE 


1.   Splicing  Cable  (Outside  Plant)  Standard  Installation  Practices, 
TM  11  -372-1 


,1 


2,    "Western  Electric  Company.  Telephone  Apparatus  and  Equipment,  Catalog} 
"Section  and  Cables  and  Cable  Color  Codes.  AT  &  T  Co.  standard 

INFORMATION  ✓  ' 

1.  v  EVen  count  PIC  cable  color  code  identification.   Used  for  inside  and 
outside  cables. 


Pair  No. 


1 

'  2 
3 
4 
5 

6' 
1 
8 
9* 
"10 
11 
12* 
13 
14 
•  15 
T& 
.  17 


Tip. 


White 

White 

White 

White 

fed 

Red 

Red 

Red 

Red 

Blacky, 
Blac*r* 
'  Black 
Black 


Rim 


_^ft1ack 


Yellow 

Yellow 


Blue 
Orange 
Green 
Brown 
Slate 
Blue 
Orange 
Green 
Brown 
Slate 
.Blue 
' Orange 
Green 
Brown 
Slate 
Blue 
On  ige 


Group  Binder  Colors  and 
Numbers 

«  1  to  25 

tS  50 

51  to  75 

76  to  100 
101  to  125 
12$  to  150 
151  to  175 
176  to  200  •  s 
.201  to  225 
226  to 
251  (to  215 
276^0 
301  teJ-125 
326  tlT350 
351  to  375 
376  to  400 
401  to  425 


INFORMATION  SHOT  ill. 2.1 1  (continued). 


Pair  No. 


18 

19 
20 
21 
22 
23 
24 
25- 


.He 


Yellow 
Yellow 
Yellow 
Violet 
Violet 
Violet  . 
Violet  ■ 
Violet 


If 


Ring 


Green 

Brown 

Slate 

Blue 

Orange 

Green 

Brown 

SUte 


Group  kinder  Colors  and 
Numbers 

f          426  to  450, * 

451  to  475  1 

■  476  to  500  ' 

501  to  525  ^ 

^  526  to '550  Z 

551  to  575  ' 

576  to  6$0 


Cables  -  601  pairs  or  more  use  mult1*-un1t  binders 
1  -  600  -  White 
601  -  1200  -  Red  - 
1201  -  1800  -  Black 
2.    Terminating  cable  textile  insulated  color  code.    Inside  use  only. 


Pair  No. 

Tip 

Ring 

1 

White 

« 

Blue 

2 

White 

*  Orange 

3 

White 

» Green 

4 

White 

Brown 

5 

White 

Slate-  - 

6 

'  White 

Blue-White 

7 

White 

Bl ue-Orange 

8 

White 

Blue-Green 

•  9 

White 

Blue-Brown  .  . 

10 

White 

Blue-Slate  \ 

11 

White 

Orange -White  , 

12 

White 

Orange-Green 

13 

White 

Orange-Brown 

14 

White 

Orange-Slate 

15 

Whi  te 

Green-White 

16 

White 

Green-Brown 

17 

White 

Green-Slate, 

18 

White  * 

Erown-White 

T*> 

White 

Brown- Hlate 

20 

White 

«  Slate-While 

21-40 

Red 

41-60 

Black 

61 -£0  • 

Red -White  v 

\ 


¥33 


INFORMATION  SHEET  1.2.2.11  (continued) 


Pair  Ho. 

8l%100 
,  101-120 

121-14D 
.-Vl-160 
A- 161 -180 

Wl  -.200 

*201 
*202 


He 


Ring, 


Black-White 
Red-Black 
.Black-Orange 
Black-Green 
Black-Brown 
Black-Slate 

White 
White 


Red 
BUck 


i  ■■ 


*NOTE: 


In  cables  from  6  to  101  Uairs,  the  highest  numbered  pair  has  the 
same  cplors  of  Insulation  as  that  shown  for  the  patr/designated, 


as  201. 


•*  NOTE:    In  the  152  pair  cable,  pairs  151  and"  152  hnse. colors  of, 

Insulation  corresponding  to  pairs  201  and  202  respectively, 


Pair  No. 

I 
2 
3 
4 
5 
6 


9 

W 
11 
12 
13 
14 
15 
16 
17 
.18 

20 
21 
22 
23 
24 
25 


White-Blue 
Wh1te-Qfange 
White^Green  « 
White-Brown 
White-Slate 
*  Red-Blue 
Rearrange 
Red-Green 
^Red-Brown 

Red-SlateV. 
Black-Blue  . 
«  Black-Orange 
.Black-Green 
Black-Brown 
Black-Slate 
Yellow^Blue 


Blue-White 
Orange-White 
Green-tihite 
Bi&n-Uhlte 
SlafvWMte 
Blue^ed 
Orange-Red 
Green-Red: 
Brown-Red 
Slate-Rod 
Blue-Black 
Orange-B.'ack 
Green-Black 
Brown-Black 
Slate-Black 
<$1  ue- Yellow 


> 


X 


Ygl  1  ow-Orange  ^wany- Ye1 1  ow 
Yel 1 ow-Green      Green- Yel 1 ow 


Yellow-Brown 
Yellow-Slate 
V1olet-Blue 

V1olet-0rahge 
Violet-Sreen 
Viclet-Bipwn 
Violet-Slate 


grow*- Yellow 

$late-Yellow 

Blue-Violet 

Orange- Violet 

Green-V  lolet 

Brown-Violet 

Slate-Violet 


3 


-3.   Basically  and  even-count  cab.le,  except  each  ring  and  tip,  are  striped  II* 
*  having  a  narrow  strip  of  the  same  color  as  Its  mate.  t  Inside  use  oply. 


5SG 


^  INFORMATION  SHEET  1,2.2.11  (continued) 

4.    Special  color  -  coded  cables,  are  similar  in  construction  to  the  tinned 
and  the  enameled  condtietor  type  of  cables,  except  that  the  textile 
insulation  is  treated  with  cellulose  acetate  lacqu<»\ 


•  / 


r 


\ 
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ITr'Q?:  !AT  TO?!  3fi  I&T  1  ,<p .  ?  a  I  CABLES 


■"  ■ '  "V 

rs  N 

Colors  of  Insulation  on'  Conductors 


Color  C4dm  M.nHfkall.n 

In  ati  Cvpm  of  »%vitchlwnnl  cable,  outer  insulation 
.>ti  the  vot'ductum  t*  rtiluifd  in  accordant  with  a  definite 
colur  whet*,  so  that  ihry  may  be  eauiy  M^nCllied;  In 
the  Uhuhtiionb  of  switchboard  .cabl*  on  prvcVchntf  page*, 
und*r  the  heading  of  Cotor,  the  various  color  combination*' 
of  the  irufMluetort  *r*  identified  by  the  numbers  shown. 


CHART  I 

PAIRS 

Combination  No,   fylors  of  Insulation* 

Blue  I  white 
Orsnge-i-white  ' 
Green  1  -white 
Brown-I-whlt4? 
y  J  SUie-I-white 
Blue- 1- red  *  ' 
.Orange-l-reH 
Greeii-l-rcd 
$rown-fcreri 
Slate-1  J|d 
Blue-I-btack  1 
Orange-I-black 
Green-l-bJac-k 
Brown-)  black 
SUte-1. black 
Biue«l -yellow 
Orange  - 1 -yellow 
Green-l-yeltow  , 
*\  \firown-l -yellow 
State-!  -yellow 


ic. 

2c 

*4c 
5c 
6c 
,?r 
He 
8c 

10c 

lie 

1 2c 

13c 

14c 

15c 

|7c 
I8c 
19c 
20c 


1 


Paired  Wity  y 

*Biu«--2-white 

Orange-?  w^itt 

Green-2-white 

Brcwn-2  white 

ShUe-2-white 

Blu£  2-red 

Oran^e*2-re4 

Green-2-rrd 

llrown-2-red  f 
•Slut*  2  red  *  . 

^Biue  2-bJack  . 

OranKC-2-blacV** 

Green  2  black'  ^ 
.  Brown-2-black 

Slate-2-b.ack 

Bluc*2-W*i!ow  . 

Orange<2-yeHow 

Green-2 -yellow 

Bvown-2-yeUow 

Slate-2 -yellow 


Combi- 
nation 

No. 

2c 

4c 
5c 
6  c 
7c 
8c 
3c 
10c 


Color*  of 
Inflation"* 


siMa.i  s 

CumbU 
nation 

No. 


-Bhae-3-wHit*      ^  ^lc 

Orange-2-white  *  Jfic 

Green-3-white  I3c 

Brown-3-white  14c 

Slate-3«white  I5c 

Blue-S-red  I6c 

Oran^e-S^d  17c 

Greeo-3~red  ,I8c 

Brown-3-red    *  18c 

S!*te-2  red  '  20c 
*  V 


Colore  of 
Insulation***  ' 

B{ue^3  black 

Orange-3-fc?ack 

Green*3-h!acL 

Brown-3-bhck 

SIate-3-bIack 

BJue-3-yeUow  " 

Oranse-3-yeiiow 

Crcen-S-yellow 

Brown-3-yellow 

S!ate-3-yellow 


e     SPARE  SINGLES 


Combination  !^o. 

Ic 
2c 
3c 

4e  i 
5c 


Colore  of  Insulation*" 

White-3-black 
WJ.ite-3-yeJtow 
Red-3-white 
Red  3-yeIIow 
Red-3-black 


J  Single  dot  marking.  For  example,  Blue-l-whita  is 
a  blue  wire  witn  single  white  dot*  spaeod  sporcx- 
imatciy  11  /16-inch  apart.  »  PP 

'"2  *ubIe  dot  marking.  For  example,  Oranjje-2-red  . 
is  an  orange  wire  with  two  red  dots  spaced  an- 
.proximately  3/16-ineh  apart.  The  distance  between 
pairs,  of  dots  is  approximately  11/10-jnch  ^ 


SPARK  DAJRS 


Combrtijition  No.    Cotora  of  In»uUtion# 


U 
2c 
3c 
4c 
&c 


White-I-biack 
Whit*a-yei!ou 
Kcri-l-white 
1  Red-I-yelLiw 
Red^.bl^ck 


Paired  With" 

White«2*black 
White -2-ycllow 
Reil-2-white 
K./i!-2  yriluw 
Rt'd-2^h!atk 


•I  Single  doAnarkinr  For  example,  Blue-1 -white  ia 
m  b^xe  wire  with  single  white  dots  spaced  approxi- 
mately^!/16-inch  apart- 

•J2  Double  dot  marking.  For  example,  Orangc-2-red 
w     ja^an  -orange  wire  with  two  red  dots  spaced  ap- 
proximately 3/16-inch  apart.   The  distance  he- 
twnen  pain  of  dot$  is  approximately  11/16-inch. 

■••a  Dash  marking.  For  example,  Green-3-white  is  a 
green  wire  with  white  dashes,  approximately 
5/16-inch  long,  spaced  approximately  11/16-inch 
apart. 


CHART  }i 

PAIRS 


Combination  No. 

Colon  of  Insulation 

Paired  With  p 

1  ." 

Blue 

Whit. 

2 

Orange 

White 

'  3  *. 

Green 

White 

4 

Brown 

White 

6 

Slate 

White 

6 

^  Blue-white 

White 

Blue-orange 

White 

8     ■  * 

^iue-gretn 

Whit* 

\   9  • 

,  Blue  brown 

White 

'  10 

Blue-slate 

White  s 

11 

Orange  -white 

White 

.  12' 

Qrarice -green 

White 

*  13 

Orange-brown 

Wnite  • 

OranK?-*l«te 

White 

In 

Crcenwhile 

Whitt 

/ 
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Colofs  of  insulation  on  Conductors  '  * 


CHART  II  (Continued) 
ftf  US 


JT 


PAIRS 


Combination  No.      -Color*  of  Inflation         Pafreu1  With 


10 
IT 
IS 
19 
?U 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
'  32 
33 
24 
35 
3G 
37 
38 
39 
40  , 
41 
42 
43  ' 
44 
45 
46 
47 
4S 
49 
SO' 
51 
52 
53 
51 
55 
56 
5.7 
58 
5H 
CO 
61 
62 
63 
tU 
t;;i 
fin 

69"  . 


Green  bjown 
Green  slate 
Brc^xvn-white 
Brown-slate 
Slate -white  * 

©range 
Ween 
Brown 
Slate 

Blue-white 
Blue-orange 
Blue-green 
Blue-brown 
Bk-^-slate 
Orange-white 
Orange-£reen 
Orange-brown 
Orange-slute 
Green-white 
.  Gre^n-brown 
Greetvi'at" 
Brown-white 
Srown  h\dt£ 
Sla*e-whit^  ^ 
Blue 
Orange 
Gre*rt 
Br  »wn 
State 

Blue-white 

Biue-orart.ce 

Blue-green 

Blue-brown 

Slue-state 

Orange-white 
<  Orange-green 

Orange-brown 

Orange-slate  f 

Greon-whitt? 

Green  brown 

Green-slate 

Brown-white 

Brown-slate 

S!ate*white 

BJu* 

Oraiffe  , 
.Gr^-n 

Brown 

Slate 

Hint* -whiff 
Riye-nr«ti|ye 
Blue  grVen 
Blue. brown- 


White 

White     '  > 
White 
White 
White 
Red.  .  « 
•Red 
Rea 

Red 

*  Red  .  - 
Red 
Red 
Sdl 
Red 
Red 

-  Red 
Red 
Red 

-  Red 
Red 
Red, 

"A     Red  . 
Red 
'  Red 
Red 
Black 
Black 
Black 
Black 
Black 
Black 
Black 
Black 
Black 
Black 
Black 
BJack 
B!rk 
Biark 
Black 
Black 
*  Black 
Bluck 
Biark  . 
BWk 
Red-Vhite 
Red  white  • 
Red-white 
Red-  white  ' 
Red  white 
Red  white* 
Red-.whilr  '  ' 
Jii'fl  white 
Red-vtlute 


Combination  No. 

70 

v    -  71 
A 

♦  74 


78 

7:* 
st  I 
*I 
'  H2 

H ; 

hi 

h\ 

H7 
HS 

W 
J>l 

92 
b:i 
94 
Uri 
90 
<J7 
!>$ 
Ml- 
100 
101 
102 
103 
104 

4  las 

10  (3 
107 

"ing 

*  HO 

A  111 

^  112 
113 

•ill 
lis 

116  / 

117 

118 

lit) 

120  ' 

121 

122 

US 

UM 


C  olor*  yf  Insulation 

Blue  *tate  ' 
Orange-white 
Outnw  irrccn 
Of  ange-hwtw  n  ^ 


Orange -slate 
Gi  vi'tj-whiu* 
■G:  mn-l't  utt  it 
Cti  «-*>!i -slate 
ISt'ouii-w  bite 
Hi  nun  >lati* 
Si 
•  Bfce 
Orange 
Giwn 
\\  \  iiWh 
Shite- 

Kkie-u  hite 

UiiW  tit  tinge 

KIui  giri'ii 

Bluv-lii  own 

Blue  shite 

Oi  ango-white 

Oianui-vieen 

Oi  an^e-biown 

Orunut-slnte 

Green  white 

Green  fti  uwn 

Grern-^fate 

Brim  n.v%  hite 

Biown-siate 

Slate-white 

Blue 

Orange 

Green 

Brown 

Slate 

Blue-uhite 
Blue-orange 
Blue-green 
Blue-brown 
Blue'sln^e 
Orange  -white 
Orn?»ge-frreen 
Orange- brown* 
Orange-slate 
Green-white  . 
Orren  brown 
Green-shite 
Brown-whiic 
Brqwn-*!ate 
tflutemhite 
Red  blue 
Red  mange 
Bed  irrern 
Wed  bumn  * 
Rt  d  *litfr 


\ 


Paired  With' 
Kcd  white  ; 
Red  white, 
Red  white 
Bed  white 
Kid-white 
,  Hv*H  ^hite 
Rrci-white 
#  Bed-whiC* 
Red-white 
Red -whit* 
Red  white 
Black-white 
HKnck-white  , 
Black-whit* 
Bi^ck-white 
BUck-whiU 
B!ack-whiU 
Black -white 
Bia-k-white 
BUck-white  < 
^  Black- whiU 
Siack^whiU 
Rlack-whtU 
ijlack-white 
Black  white 
BUck-white 
Black-white 
B!ack^  white 
Black -white 
Black-white 
'Black -white 
Red-black 
Red-blaek  * 
R^d-black  \ 
Red-biack 
RiHl'bfack 
Rod  black  0 
Red-blick 
Red- black 
*  Red-black  . 
Red-bfack 
Red-black 
Red-biack 
Red-black 
Red5  black  * 
Red -black 
Red-black  V 
Red  black  A 
ke<l-Nlaek 
-  Red  black  * 
Red  bfafk 
Whiti 
Whi 

White  J 
White 
White 


lit^^ 


'.  4.  • 


JfiNFOiUUTIOIi'SHiSST  (CONT'D)  CABLES 


Colors  of  Insulation  oh  Conductor 


CuMblnatlui'S'o. 

128  2 
12?  % 
120  ' 

129 .  i 
*  ISO 

m. 

,  132  « 
133  ' 
134 
133 
136 
137 
138 
139 
140 
141 

143 
144 
145 
146 

14? 

148^1 

149 
ISO 

152 
153 
154 
155 
156 
157 
158 
159 
160 

1G1  * 
162 
163 
-  161 
165 
I  GO 
167 
168 
ICS 
170 
171 
172 

173  . 
174 
175 
llii 
177 
178 
179 
180 


CHAir  U'tCoftlSmwri} 

Cater*  «f  laxulatiea 

Red^blue^white 
Red«blus^orange 
Red-blue-ffretn 
Red  bint- brown 
Red-blue  alate 
Red  orange -white 
«)Rcd  orange-green 
Red  ~arang**brown 


Red-ora'nge-elaU 
Red-green-whiU 


Red,-f  reen -brown 
Retffreen-alate  t 

ReSvbrown-whiU 
Red -m-own- state  * 
Red-ilate -white  , 
Red-blue^ 

Red-orange  ^  * 
•  Rtd-f reen  • 
R*d-bro*« 
Red-ilatf  \      '  f 
,  Red-blue-white  W 
Rcd-biue-or^ngf 
Red-Wut-f  recn 
Red-bluc-brown 
Red-b!ue-f!ate 
Red -orange -white 
Red  -orange -green 
Red-ocanife-brown 
Red-orange  elate. 
Red-freen-white 
Rfd  green -brown 
Red-green'-slate 
Red-brown-white 
Red-broj*n-slate 
Red.-»l«te:  white 
Riaek-^lue     •  / 
Black-orange  v 
Black-green 
Black-b^rown 
>  Black-alaU  4 
Black-blue-whita 
Black-b!tie-orange 
Black-blufr,  green 
Biack-blue-brown 
Black  bluc-alate 
Black -oranjje-whife 
BjaKk  cranij'i' -green 
j  B'ack'-orangi'^jrown 
^Rta/k-oranireielfte 
Black-gn-f  n-u"hitc 
Rtuck-uretfgjbruwn 
BSiU-k-srrecn-»iato 
Bkck-brown-white** 
Bhtck-boow«-*JaU  ,- 
Bblck-iTatt- white 


Paired  With 

'  White 

White 

White 

White 

Whit$ 

White 
k  WhiU 
•  White    -  . 

White  . 
. SVhiU 
'  WhiU  , 

.White 

Whiu 

Whiu 

Whiu 

Red 

Red 

""Has 
Red*" 

Red 

Red 

Red 

vRed' 

Red  * 

Red 

Red 

Red 

Red 

Red 

Red  ' 

Red 

Red 

Red 

Red 

Red  . 

Red 

Red 

Red 

Red 

Red 

«ed 

Red 

Red 

Red 

Red 

Red 

Red*  • 

Red 
''Red 

Red 

Rrd  ? 

Red  » 

Red 
4teVi  . 

R<4     \  /■ 


J, 


nit  tun 

No,  Color*  of  rnnui 
1*1  Biuir 
,182 -Orange 
183  Greta  r 
1*4  Brown 
180  Slate 

186  Blue-white 

187  Biue-orangc 

188  Blue-green  1 

189  Blue-brown 

190  Blue-elate 

191  Orange-white 

192  Orange-green 

193  Orange-brown 
1S4  Orange-slate 

195  Green-white 

196  C  reen -brown 
19?  Green-slate  * 

198  Brown-white 

199  8/rown*latt 

200  Slate-white 
Note;  Color  listed 


ion 


Blut 


I'air«d  With 
•  fwwity  ted  whiter 


Oian»iXov*1ty  ruU  whit* 
Grccii&jveUV  r*d  white 


Brown !$ov  4tv  red  white 
Slat*Xove!$»  $ed  white 
.  Blue*  hite-tfoveliy  red  white 
Blue-oran^e-Novelty  red  white 
Biue-grecn-Xovelt'y  red  white 
BUc-farown-Xovelty  red  white-  * 
Blue-ilate-Xovetty  red  white 
Orange-white-Noveky  r*d  white 
Grance-greea-Xovelty  red  white 
Orange-t&wn-Kovilty  13!  white 
Ornnge-slate-Novelty  red  White' 
w  Green-white-NovtUy  red  white 
Grten-Jajrown-Xovel^  re<f  white. 
Green-slate-Novejty*  red  white 
Brown-whrte-Ntvelty  red  white 
Brown-sIate-Kovelty  red  white 
"  Slate-whittTNovelty  j*d  white 

i  "Novelty  red  white*  consiata  of 
one  ply  of  red  yarn  twisted  together  with  one 
ply  qf  white*  yarn  to  form  a  single  ^read. 

CHAUT  lit 

SINGLES 

Conbr-  * 
nation    \  „ 

Nol  Colore  of  Insulation 


.  Combi- 
nation *  i** 
No.   Colors  e/lHiulatba 

1  Red*Wu?  *  *    %  to 

2  Red^frange  *  32 

3  Red-grten  -  ^  33 

4  Red  bro>fn  "       m  *  Si 

6  m  Red-state  35 
0 Red-blu^-white  #<      .  36 

7  Rcd.b.ue^ratfge'  37 

8  Red-blue-green  38 

9  Red-blue-brown  .  *  39 
10.    Red^biue^Iatt  4& 

11  Xed-orange^white  41* 

12  Red-orange«green  4j^ 

13  Red-orange-browa  43 

14  &ed-,orange-state  44 

15  Red-green-white  f5 

16  ,  Red-/re#n-broWn  46 

17  Re^*green*slate  47 
IS"    Rrfi  brcwn-whUe  48 

19  Sed  brown^sDite  4  49 

20  Red-alate-whitc    '  50 

21  B!aeV«blue  51 

22  Blsck-drange  •*  '  $2 
%  23  I  BJeck-gr«n  .       *    •  53 

24  '«Iuck-brcwn  t  54 

25  Black  state  55 
26,  *  Black  blue- white  SO 

27  B!*d^biu*-a  range  n  &% 

28  B!ock\tue-green  v  58 
20  Black *bhie*br6wft  50 
£0     Black^btue-sla)e        4  60  ' 


Black-orange-white 
Black-orangt-gxeen 
Black-orange-brown 
Black-orange-alate 
B  lac  k-grfen-wh  tte 
ilack-gi»en-brown 
llack-ereen-slate 
Black-brqwn-white 
Black-brown-slate 
Biack*s!ate-white 
Red -black-blue 
Red-black-orange  o 
Red -black-green 
.  Red*black-brown 
Red-black-slate 
Red-black-blue-white 
Red  black -blue-orange 
•Red, black-blue-green 
R  ed  -  bt  ack  -blue  -brown 
Red-biack-blue^slate 
Rfrd*hlaek*ora3tfe*white 
Rpd -black-orange-green 
FSd-bUck-oranKe-brown 
Rad4(iack-orange-sinte 
Red   1  ac  k  -green  *white 
Rcd-btack  ~£rcen-brown 
Rec{  -black-grcen-sta  te 
#I^ed-b!ack  -brown*white 
'R#d'b!«*ck~brown-f!ate ' 
^  Red-black-slate-white 


?  1 

5  7n 


ERIC 


../-; 


;vTr:;:;;:r~, 


CAUIES  - 


Colors'  of  tabulation  on  Conductors 


CHART  IV 


PAIRS  Willi  Btt/hDBD  COTT0?5  COXUUCTOKS 

tonthi- 

Com  hi* 

nation 

iiatiuti 

.  No. 

Nu. 

Cutoff*  of  insula  itrji 

Paired  With 

\l 

Blue 

IfiUc*  •  *  4* 

2h  -  • 

/      Orange  te<1  . 

3b. 

Green,             -  , 

Green-rcd 

4r\ 

Hrwwr.               , " 

lit  ownrfeu* 

lb 

ob^ 

Sbtv 

SI  uttered 

'  6b. 

Klue-white 

Biue-whi^-reu 

7b 

Btue-vrnntfe 

?lue-o  ratine -red 

TKlPl. 

'  Kb 

Hiuo-gi  ivn 

BlOe-grcenred 

•<b 

Blu*s?brown 

Blue-brown -red 

lb 

|t)b 

Biuellate 

Bittv-*late-r*d  ' 

.*  2b 

lib  * 

Urunlrv 'white 

Ora^ge-whit  j-red 

3b 

lUb 

Orange  green 

Orange-green-red 

*  4b- 

t:*b 

Orange  ^bfown 

Oran^^-brownr*  d 

'  T.b 

14b 

Grange -slate       •  * 

'  *  Orange-slate-red 

■  fill 

i;>b 

•Green  white 

Criitn*  white- red 

1b 

ir.h 

Green -bru>wn 

,  ^  Grten-bro^n-^pd 

8b 

I7h 

Green-slate 

|  Green-*iate-rea^ 
Brown-white-reU 

«  9b 

18b 

Brown- white 

^10b 

if 


'C>tt]i^  <>rin«u!.itt<>n , 

Kn>v  n -state 
State  while 


l/afred  With 

Blown  stutr  red 
Slate  white  red 


Whtte 


Blur 

Orange 
Green 
Brown 
Slate 

Hfiie  white 
Jtluv  urahjelj 

.Hlue-grct  'i 
Blue  brown 
Blue-slate 


Btu<-*ed  ana*  wh;N* 
Change -red  and  \shite 
,     GtAcit-U'ri  utui^khite 
*  iftttwn  red  and  white 
f   Slate  red  and  white 
•  JNue-whitcred  and  white 
^ilue"  orange  red  and  whi^ 
Hlue-green-red  and  white 
Blue -brown- red  jrbd  white 
Blue-sjate-red  arid  white 


CHART  V 


Quad 

ffo. 
I 


Blue 
Orange 
Gretfh 
Bro*n 
vSUte' 
Blue- white 
Blue-orange 
BUiC-green 


f^r^Tr  fiiue-'brown 


V! 

IG 
11 
IS 
1*J 


^Slue-slate 
Orange -white 
Orange -gft*en 
Orange-brown 
Orange-slate 


Fir*t  Pair 

^Blue-red 
Orunge-red  ^ 
Green-red 
,    Brown-red    \  • 
State-red 
Blue-white  red 
Blue-omnge-reJ 
Blue-green-red 
Blue-brown-red 
Biue-siate-red 
Orange-white-red 
Orange  green- red 
Orange-hrownred 
Orange-Catered " 


Green* white-red  Green- white-red, 


Green -hrpwn 
€reen-s!ate 
Brown  whf^e 
Brow  r< -state 
Slut*  white 
Ued 


Green -brown-red 
Green -slate  red 
Brown-white-red 
Hiown -Mate-red 
Slate-white  ted 
Kcd-white 


QUADS  L 
Second 

BWS-Novelty  biackVhite 
^Or.mgeA'ovtdly  biuck  white 

*  (Aeen-NVvelty  black  waiter' 
v  Brown-Novelty  hla^ek  white 

Slate- Novelty  black  white 
,   Blue-whitc-Novelty  black  white 
Blue-orange-Novelty  black  white 
Biue -green -Novelty  blaek  w"Kite 
Biue4>roWhtKoveUy  black  M^ite 
Biue-slate-Novclty  black  wliite 
OVrfnge-uhite-Novelty^lnck  white 
OrarW-green-NovtUy  black  white 
vOsanA  brown-No\r|ty  blue K  white 
Oinnge^Iate  Novelty  black  white 
nreen-wKite^Novelt)  black  \vhitc 
Gteen  hroVn-N^elty  bl.tck  white 
(ireen  slntc\VovePy^hick  white 

*  Brow^n-whitc  Nfivvlty  h\i\ck  white. 
BrfAvn-^late-NfjveJ'y  h'ark  ihae  ■ 
Slate-white-Nuveit)  hl:ick  white 
Black  *  * 


Pair 


1  Blue-Novelty  red  whi^ 
nuige- Novelty  red  wiiite 

«  Green-Novelty  red  white 
Bruwn-Ncvelty  red  white 
State-Novelty  red  wtfte  *. 
Blu2- white  A'ov.cliy  ryd  wfiite 
Bluc-orange-NovHUj red  white 
Biv«-gr^en-Noveity^ed  UtitUf.  * 
Btue-brown-Noveltf  ml  white' 
Blue-alate- Novelty  re\j  white 
Ortn^rc  white  Nme^*  red  white 
Orangc-gievnA^yvlty  red  white 
Orang?-broivfh>NVivelty  red  white 
Of 4f!ge-*iata  NuY4l£y  red  white 
Green-white-Nq,ve}ty  red  white 
G^en -brown- Jrt>$eUy  red  whit« 
Jftreen -alnte «NovvJi^  rrd  white 
Br^owti. white  Novelfy  red  white 
BroCvr^-sl^te  >foveHy  fed  white 
Shte-whit^S'ovelty  red  white 
Bhuk-rcd*** 


Nate:  Od^rlisf^H!  a5  "Novelty  bU<-k  whir*;' 
!«■  Ci'Ou-r  it  itKftino  ply  of  while  yarn  lt>*form 


or  ''Novelty  red  whi?. 
a  single  thread 


ec>ns**X*  tt\  one  ply  of  hhivk  or  red  yum  Uvttfed 


,t';.' 


PAIRED  INTERCOM  CABLE        -         "  •  "  <         ■  r 
I.  .  DESCRIPTION  .      \  V. 

-     A.,  Conductors  are  solid  or  stranded  tinned  copper,  22  &  IS  AWG.     *,     &  . 

B.  Conductors  paired  jrith  short  1  ay  >r/6alance  and  easy  identification.. 

C.  Pairs  cablet  with  open  binder  necessary. 
'  °«  Jacket  1s  a  free  striping  chrome  gray  PVC. 
,    E.    Insulation  *1s.  color  coded  PVC  as  follows  : 

COLOR  COMBINATION 
FIRST  COLOR 


PAIR  NO. 

1. 
2. 
3. 

4. 
S. 
6. 
7. 
8. 
9. 

-   10.  * 

11. 
*  12. 

13. 

J5- 
7*16. 

'  17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 


2S. 


Black 

Black 

Black 

Black 

Blatk 

Black 

Black 

Red* 

Red 

Red 

Red 

Red 

Red 

Green 

Green 

Green 

Green 

Green 

White 

wKlte 

White 

White 

Blue 

Blue. 

Blue 


PAIRED  WITH 

Red 
White 
Green 
Blue 
Brown 
Yellow 
4  Orange 
Green 
White 
Blue 
Yellow 
Brown 
Orange 
Blue 
White 
Brown 
•  Orange 
Yellow  ■ 
Blue 
Brown 
Orange 
Yellow 
Brown 
Orange 
Yellow  « 


0  s 


4 


5?2 


e> 


PAlft  NO. 

26.' 
27. 

28.  i 
'  29.  € 
30. 
31. 

32.  . 
33. 
34. 
35. 

36.  • 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47.  . 

48. 

49. 

50. 

51. 


msr  com 

Brown  .  - 

Brown 

Purple" 

Purple 

Purple 

Purple 

Purple 

Purple . 

Purple  . 

Purple 

Slate 

Slate  . 

Slate 

Slate 

Slate 

State 

Slate 

Slate 
White/Black  ' 
White/Black 
White/Black 
White/Black 
White/Black 
White/Black 
White/Black 


PAIRED  WITH 

Orange 

Yellow 

Red 

White 

Greejv 

Blue 

Brown 

Yellow 

Orange 

Slate 

Black 

Red 

. White 
.Green 
Blue 
.  Brown 
Yellow  " 
Orange 
Black 
.  Red 
Green 
Blue 
Brown 
Yellow  - 
Orange 
Purple 


•  ^.         *  .  i         '  a  »         •      *  " 


CONSTRBCTION  €UCTftlClAN  mtdOL 
CE  MC*  CABLE  SPLICIffc 


■  '  JOB  SHEET  L2.2.1J  -   *    •         '         *  '        .\  • 

y,-m        {TITLE).  STRAIGHT' SPLICE,  ELASTIC**  . 

•v     INTRODUCTION  «■ 

*    The  purpose  of  this  job  sheet  is  to  guilje  you  .in  the*  practical  application 
-  of  the  1A1  and  thelBl  Ready  Access • spl fee  and  all  the  parti  that  make  up 
the  ready-access, kits.  '  A :  . 

It  is  important  that  you  read  the  entire  job  sheet  and  any  instructions  that  - 
may  be  included  with  the  kit  before  you  begin  the  splice. 

Satisfactory, cable  joints  are  largely  dependent  upon  the  quality  of  work-  « 
manship;  therefore,  the  splicer  must  have  a  !$nowledge  of  acceptable  splicing-        ,  ' 
v  practices  .and  proficiency  in  the  use  of  tools  .and  material*.  •     '  •  ; 

"   '.       *x  '      .       .  • 

REFERENCES  .  «. 

1.  Splicing  Cable  (Outside  Plant)  Standard  Installation  Practices, 
TM  11-372-1 

2.  Standard  Installation  Practices  Outside  Plant  Cable  Pressor} zation, 
•  V      .       TM  11-372-1 

3.  Construction  Electrician  3  &  2,  NAVPERS  10636-G  ' 

4.  Cable  Splicing  Handbook  2,  1972,  AT&T  Company  \  J 
EQUIPMENT  AND  MATERIALS 

V       1.    Cable  splicer's  tool  box 

2.  Cable,  plastic,  telephone,  TOO  pair,  #22  AWG  (10*  per  student) 

3.  TBI  Ready-Access  Kit 

.4.    "BM  Connectors  19  to  26  AWG  ' 

6 

<■      *  •  * 

5.  Scotch! ock  Connectors 

a.    UY  19  to  26  AWG  . 
!  b.    UR  19  to  26  AWG 

■-■  i  —  t  • 


\ 


f 


.  . — r  c 


■L 


»     *  c 


JOB. SHEET  i\.2.2.1J  (continpeO 
6V  Pick-A-8on  Splice  connector 
/.  ,  Tapes  ' 

*  *   •  * 

-a.    D  paper,  tape 
/    b.    Rubber  tape  *  *  .' 

c.    Vinyl ^tape 
S.    Telephone  Test-  Set,  TS-420(a)/U  * 


JOB  STEPS,  ~ 

Perform- Job  Steps  as  outlined  in  Chapter -7*  TM  1 1-372-5 . 


■  r  * 


4~ 


INSTRUCTOR'S  INITIALS 


\ 


f  .  4 


Herjc;  * 


2 


 _..  ^  _^L^.  ■ 


v  "       CONSTRUCTION  ELECTRICIAN  SCKGQL ': .  '   ,  V-^, 

.        '     CE  «CM  CttfcE  SPLICING  .        \  . 

_      «  *  * 

JOB  SHEET  1.2.2.2J        :.  • 

'        ..(TITLw)    BRIDGE  SPLICE,  PLASTlt  T 

*  .  '  *   "  '  '  *" 

INTRODUCTION  ,  .  '   '   -  ' 

'  The  purpose  of  this  job  sheet  is  to.guiCe  you  in  the  practical  application 
of  the  1A1  and  the  1B1  Ready' Access  splice  and  all  the  parts  that -make  up 
the  ready-actess  kits*  *• 

It  is  important  that  you  read  the  entire  job  sheet  and  any  instructions  that  , 
nay  be  1ncluded>1th  Xhe  kit  before  you  begin  the  splice. 
'  •  '  i  '  *  •       .  - 

Satisfactory  cable  joints  are  largely  dependent  upon  the  quality  of 
wortaMnshtpi;  .therefore,  the  splicer  must  have  a  knowledge  of  acceptable 
splicing  practices  and  proficiency  in  the  use  of  tools  and  materials. 

REFERENCES 

1.  Splicing  Cable  (Outside  Plant)  Standard  Installation  Practices, 
TM  11-372--1 

2.  Standard  Installation  Practices  Outside  Plant  Cable  Pressurizatlon, 
TM  11-372-5 

3.  Cable  Splicing  Handbook  2,  1972,  AT&T  Company 

4.  '.  Construction, Electrician  3  &  2,  NAVPERS  10636-G 
EQUIPMENT  AND  MATERIALS  , 

1.  Cable  splicer's  tool  box 

2.  Cable,  plastic,  telephone,  100  pair,  #22  AWG  (6'  per  student) 

3.  1B1  Ready-Access  Kit 

4.  "B"  Connectors  19  to  26  AWG 

5.  Scotchlock  Connector  -  UG  19  to  26  AWG 

6.  P1ck-A-Bon  Splice  connector  * 


1 


J 


b.  Rubber  tape 

c.  Vinyl  tape  * 

8.    Telephone  Test  Set,  TS-420(B)/U  ' 

JOB  STEPS  .  . 

Perform  Job  Steps  as  outlined  in  Chapter  7,  *fM  11-372-5 


INSTRUCTOR'S  INITIALS, 


D  ;  i 
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CONSTRUCTION  ELECTRICIAN  SCHOOL  *  /  ^ 


*    CE  "C"  CABLE  SPLICING  . 

JOB  SHEET  1.2.2.3J 

(TITLE)    BUTT  SPLICf,  PLASTIC 

INTRODUCTION "  .• 

The  purpose  of  this  job  sheet  Is  to  guide  you  in  the  practical  application 
of  the  TA1  and  the  TBI  Ready  Access  splice  and  all  the  parts  that  make  up 
the  ready-access  kits. 

It  is  important  that  you  read  the  entire  job  sheet  and  any  Instructions  that 
may  be  included  with  the  kit  before  you  begin  the  splice.  * 

Satisfactory  cable  joints  are  largely  dependent  upon  the  quality  of 
workmanship;  therefore,  the  splicer  must  have  a  knowledge  of  acceptable 
Splicing  practices  and  proficiency  in  the  use  of  tools  and  nater1a4s. 

REFERENCES 

1.  Splicing  Cable  (Outside  Plant)  Standard  Installation  Practices, 
TM  11-372-1  ^ 

2.  Standard  Installation  Practices  Outside  Plant  Cable  Pressurization, 
TH  11-372-5 

3.  Construction  Electrician  3  &  2,  NAVPERS  10636-G     4         r  ■  / 

4.  Cable  Splicing  Handbook  2,  1972,  AT&T  Company 
EQUIPMENT  AND  MATERIALS 

1.  Cable  splicer's  tool  box 

2.  Cable,  plastic,  telephone,  100  pair,  #22  AUG  (4*  per  student)  t' 

3.  1A1  Ready-Access  kit  ' ,  '  ' 

4.  Incapslating  kit 

5.  "B"  Connectors  19  to  26  AWG 

6.  Scotchluck  Connectors 


a.    UY  19  to  26  AUG 

fe.    UR  19  to  26"ftW6h 


7 


i  ■      .  ■ 

■57s      ■    '  • 


4 

V 
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JOB  SHEET  30  (continued)  *  . 

7.    Pick-A-Eon  Splice'  connector  -  %  • 

r 

f.  ^"8.    Tapes  *  1 

V'/*      a.    B  ptepcr  tape  *  "  "~^\ 

/  *        •  ,  v       '       .  •     *     -  ^ 

' '  '    \  b.  *  Rubber  tape  '    '  ■^r  ,  , 


c.    Viryi  tape   -  '   ■  \    .  f 

*  m 

9.    Telephone  Test  Set,  TS-420(B)/Ij  » 

JOB  sVePS 

Perform  Job  Steps  as  outlined  in  Chapter  7,  TM  11-372-5/ 

INSTRUCTOR'S  INITIALS 
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v    '  CC  "CM  CABLE  SPLICING 

*  ■    '    .  «  i 

INFORMATION  SHEET  1.2.3.11 

(TITLE)  DESICCANT 

INTRODUCTION  ■  \*  • 

Desiccant  is  a  powder  that  is  used  to  dry  out  (remove  moisture  from) 
cable  ertds,  sheath  openings  of  continuous -cable,  and  .splicing  material.  * 
In  its*  type  of  drying  action,  a  desiccent  may  be  considered  to  be  a  draw- 
ina  agent.   Although  not  quite  as  effective  as  paraffin,  desiccant  is 
frequently  used  because  pf  its  comparatively  wide  margin  of  convenience 
and  safety.   To  insure  satisfactory  results  when  desiccating,  personnel 
must  fully  observe  the  required  precautions.  x 

REFERENCE  , 

1.  Splicing  Cable  (outside  Plant)  Standard  Installation  Practices, 
TM  11-372-1 

m  1 

2.  Construction  Electrician  3  &  23  NAVPERS  10636-G 

*     .  ■     •   >  v 

INFORMATION  '* 
1.  Precautions 

« 

a.  When  working  with  pi as.tic-sheatfted  cable,  make  sure  that  you  use 
the  correct  amount  of  desiccant.   An  excessive  amount  of  desiccant 

'  may  cause  the  somewhat  porous  plastic  sheath  to  ^absorb  moisture 
from  the  surrounding  atmosphere. 

b.  Do  not  permit  desiccant  to  enter  the  ends  of  coaxials.    Do  not 
place  desiccant  inside  the  muslin  wrappings  around  coaxial s. 

c.  Do  not. use  desiccant  in  duct  splices  of  large  cables.  Space 
limitations  usually  do  not  permit  placement  of  a  desiccant 
quantity  sufficient  to  dry  the  splice. 

d.  If  there  is  a  small  amount  of  moisture  1n  paper  or  pulp  insulation, 
it  may  be  qui te  difficult  to  break  and  strip  the  insulation  when 
forming  conductor  joints.    This  condition  can  generally  be  corrected 
by  gently  rubbing  a  small  quantity  of  desiccant  on  the  insulation 

to  be  broken  and  stripped. 

*  ■ 

e.  Keep  all  desiccant  containers  tigrtly  closed  so  that  the 
desiccant  does  not  absorb  atmospheric  moisture  and  become  unusable. 


8         •  y    ■  .    '■  '  • 

'ifSFORMATlON  SHEET  1.2.3>1I  (continued)  •  .  ' 

'     i  * 

*  If  a  .container  of  desiccant  1s  only  partially  .used  during  one  * 
application,  use  the  regained  desiccant  within  one  (!)  week  and 
make  sure  that  the  container  is  kept  tightly  closed  when  not  in  use. 


f .    Discard  any  container  of  desiccanfc  that  tray -have  abjprbe^  moisture. 

§.  Coat  hands  with  a  light  appl icatio^  of  petrolatum  or  splicing  611 
to  relieve  the  excessive  dryness  resulting  from  /he  handling  of  a 
desiccant.  ^    *   >•  . /  . 

h.  Handle  desiccant  carefully,  so.  that  the  air  inhaled  will  be  as 
"   frjfe  as  possible  of  its  particles.  -  '  * 

i.  Al though  the  particles  of  desiccant  are  harmless ,  wear  goggles  , 

•  •         to  keep  particles  -out  of  eyes.  * 

-.  >  < 

2.    Desiccant  Container  ,   .  T* 

•a.    Desiccant  is  supplied  in  40-  and  650-gram,  screw  top  cans.  Since 
the  can  cap  hoftts  5  grams 'of  desiccant  when  level  full,  1t  may 
be  use<  to  measure  small  quantities  t>f  desiccant.   When  the  650- 
gram  gan  is  "'used  on  small  splices,  Vse  an  empty  40-  er  160-gram 
cafi  as  a  convenientvmeans  of  measurement. 

J.    Drawing  Power  of  Desiccant 

'       a.    Desiccant^acts  as  a  drawing  agent  and  produces  an  absorbent  action. 

(1)  The  rapidity  with  which  desiccant  can  dry  a  splice  depends 
upon  the  amount  of  moisture  present  and  upon  several  other 
factors.    These  additional  factors  may  be  stated  as  follows: 

.  (a)    Small  splices  usually  dry  more  quickly  than  large  splices. 

(b)  .Tight  bending  of  spricls  tends  to  s|w  the  drying  rate. 

(c)  Paraffined  sleeve£fn$*lations1|Qse  moisture  more  quickly 
than  unparaffined^sleeve  insulations., 

(2)  Some  desiccated  splices  attain  high  insulation  resistance 
between  conductors  quickly,  while  others  require  days  or  even 
weeks  to  acquire  th%  same  measure  of  resistance.  Typical 
variations  in  the  time  required  for  desiccated  splices  to 
acquire  high  insulation  resistance  may  be  illustrated  as 
follows:  * 

(a)    Insulation  resistance  measurements  were  made  on  spl ices 
of  an  1818-pair  underground  cable  between  inc'ividuaT 

J 


AffON^  SHEET  1.^3.11  (continued)-  *  •  * 
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\         »'  '  lod^air  groups  and  all  the  other  aires  and  the  cable  \ 

'•'  «n<a*fc«.  •  . 

(b)  The  fastest  drying  splice  was  located  in  a  dry  atmosphere. 
*        .  -In  this  splice,  all  100-pair  groups  tested  above  TOO 

\jnegohm?  Immediately  after  completion  of  sleeve  wiping. 

(c)  The  slowest  dry  ills  splice  was  Ipcated  in  a  deep,  highly 
humidNjanhole.  .m  this  splice  the  different  100-pair 

*  groups  tested  6  to  250  megohms  Immediately  after  completion 
of  s>*eve>w4Rlng. ».  All  I0q-pa1r  groups  tested! 600  megohms 
1n  21  days,,  v  ,  " 

(d)  ift  4!he  tek  of  the.  completely  spliced  cable*  the  different 
100-pair  groups  vested  14  to  1000  megohms  18 Nhours  a/ter 

^compaction  of  sleeve  Wiping;  all  100-pair  groups  tested  , 
1000  megohm^  after  30  da>s. 


4.    Desiccant  Quantity 


a.    The  quantity  of  desiccant  required  for  a  spiice  depends  upon  the 
the  type  of  conductor-insulation  and  It  he  number  of  pairs  entering 
the  splice.   To  determine  the  quantity  of  desiccant  required,  refer 
to  table  3-H.       ■  7 

(1)    If  quadded  ghle  is  used,!" consider.  thaVeach  quad  is  two  pairs 
•and  determine  $ie  quantity  accordingly." 


(2)  -  When  "all  conductors  .in  3  cable  are  cut,  use  as  uie  total,  the 

number  of  pairs  in.  al 1  cables  entering  the  splice. 

(3)  In  a  straight  ^  ice  without  a  change  of  cable  size,  consider 
the  totaj  taumber'of  pajrs  to  be  twice  the  actual  number  of 

pairs  .'in  the  cable  ./r-  ;^  , 

(4)  '  In  a  bridge  splice,  us\e  as  the  total  number  of  pairs,  the  sum 
of  the  feeder  pairs  on  each  side  of  the  splice  plus  tlje  pairs 


in  the  brartch  cable. 


(5)  At  testopeniiws,  whtchiare  made  when*  locating  cable  trouble, 
and  at  spliceslwhere,al,l  the  conductors  are  not  cut,4-- 

for  example,  splices  involving  distribution  terminals— consider  - 
that  all  the  conductors  were  cutJf  Use  only  one-half  the  determined 
desiccant  quantity  in  tfiis  case,  but  do. not  use  less  than*20  grams.  . 

(6)  When  closing  an-  existing  open  splice,  determine  the  desi.ccant  ^ 
quantity  as  though  a  new  sorti.ee. were  involved.. 


) 


■  3-^ 

3' 


* 


INFORMATION  SHEET  1.2.3.11  (continued)  ...  \  • 

.  (7)    Fcr  splices  containing  extra  quantities  of  muslin- -for  Sample, 
%  v   splicer  involving  coaxial  or  shieldnd-layer  cable— use  20  to 

40  grams  of  ttesiccant  in  addition  to  the  quantity  determined 
from  the  title.    Gage  the  exact  xjuantity  of  additional,  dessiccant 
.  in  di reel  Proportion  to  the  caaje  size.  > 

(8}    If  the  splice  contains  a  string-type  capacitor,  use  5  extra  : 
grams  of  desiccant.    If  the  splice  contains  a  spooT-type  capaci- 
tor or  a  soobl-t^pe  loading  coil,  use  10  or  15  extra  grams  of 
^  aesicqant.  \  I\Ape  splice  contains  a  Spool-type  loading -toil ,  • 
use  10  or  1 5, extra  grams  of  desiccant. 

,(?)    In  a^empordrily  closed  sheath  opening  or  splice,  use  the  \ 
desiccant  (Quantity  that  would  be  required  if  ^the  opening  or  ^ 
splice  werevbeing  permanently  closed.    When  work  is  resumed,  be 
sure  to  remove  and  discard  the  desiccant.  * 

...  .  » 

txampMes  \  "         «  ■ 

The  following  examples  illustrate  the; use  pf  Table  3-1 1. 

(1)    When  splicing  a  1212-pair,  24-ga$e  cable  to  a  1212-pair,  22  gage, 
textile- insulated  cable,  Use  1200\ grams  of  desiccant: 

Under  1212  pa^irsT  22  gage  read:     \  .  200  grams 

>aTrs, 


5. 


#■ 

a. 


Under  1212  pairs,  textile,  read: 


Total 


1000  grams 
1200  grams 


(2) 


When  splicing  a  10-pair, terminal  into\  a  202-pair,  26-gage  cable 
.with  all  pairs  cut,  use  80  grams  of  desiccant: 


Under  202  pafrs.,  26  gage,  read: 
Under  202  pa^fs,  2p*  gage,  read: 
Under  16  pairs',  terminal  tap,  read: 


i  bridge  sprh 


Total  = 


35  grams 
35  grams 
10  grams 

60  grams 


(3)    When  making  a  bridge  spT!k&*cons1  sting  of  a  404-pair,  24-gage 
cable' that  is  diminished  to^^OS-pair,  24-gage  cable  with  a 
.    202-pair,  24  gage  branch  cabled  use'j5£  grams  of  desiccant: 


Under  404  pairs*  24  gage,  re^ad: 
Under*  303  pairs,  24  gage#  read: 
Under? 202  pairs,  24  gage,  read: 


70  grams 
5Q  grams 
35  nrams 


Total 


f55 


grams 


\ 


593 


V  • 


TABLE  3-1 I.    DESICGAKT  QUANTITIES 


X 


Number 
•of 
pairs 


W 

V 


-  Type  of  Cab' 


19- 1  22- ,  and  fltfer-       '  19-;  an>d  heavier- 
gage  distribution^  gStje  trum^orsufc- 
22-  and  finger-gage    J  marine;  anj 
submarine             pc  -  of  textile 
( des  1  ecart€*juanti  ty— grains ) 


11  v 

,  16 
26 

;  51 

70 
101  ■ 
152 

'  202 
303 
404 
45b 
606 
909 

1212 

1515 

2121 


i 

J 


-  ** 


/ 


10* 
(  10* 
10* 
10* 
10* 
15* 
20 
•25 
35 
50 
70  • 
75 
100 
150 
200 
3G0 
350 


10* 
10* 

*•  15* 
20 
40 
'  65 
#  85 

125 

170 

250 

340 

380 

* 

500  '«\ 
750  * 

1000 

•1500 

f750- 


*Use  20  grams  for  a  cleared  end  or  cap  ^splice.  For -butt  ssM1ce, 
50  percent  to  quantities  specified.    '        y\        ~S  *'  » 


add 
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INFORMATION  JMEET  jl  .Z.2j)l  (continued} 

6.    Desiccating^focedures  '  '*  " 

*  "    * '    •  * '  «  ,  % 

^    a.'   Cable.    Ap/ply"(the  foil  owing*  procedure  regardless  of  whether  the 
exposed  cable  is  "continuous  or  non-continuous: 

i     (1}    Enve^'p  .the  exposedlcore  section  with  a  single  piece  of 
muslin  which,  in  re^tion  to  the  exposed  core  section, 
is-£;  inches  longer  and  overlaps  a  minimum  of  1  inch  at 

:  the  %Q%  . .  rs  ■ 

(2)    Open  t^^erlap  slightly. 


/     '  A. 


(3)  'Spread  thjMonouctors  with  your  fine.  rs. 

(4)  Sprinkle  the  desiccaflt  down  on  the  conductors,  taking 
care  to  insure  ,amp}e 'distribution  of  the  desiccant  near 
the  sheath  ends.       &A  .  • 

(f)    Close  |jie  musttn  and  ^ra#w1th  two  layers  of  unboiled 
musljn^aRdage.    This  completes  the  procedure.  'J 

b.    Splicing  Materials.    In  desiccating  splicing  materials,  such  as 
miis Tin,  cotton  sleeves,  and  cotton  tape,  proceed  as  follows:  * 

(1)  Place  the  material  into  an  airtight  container.  ^ 

(2)  Place  20  to  40  grams  of  desiccant  into  the  container. 

(3)  Keep  th% materials  in^the  container  for  a  minimum  of\l? 
„  v hours  prior  to  use. 

.  f  .  "   •  . 

Use  of  Splicing  Oil  and  Desiccant  in  Remov tug  Pulp  Insulation 

«     *      *  » 
a.   To  facilitate  the  removal  of  insulation  during  splicing,  prepare 
•pulp- insulated  conductors  as  fellows: 

(!)    Paint  a  bunlh  of  TOO  to  200  conductors  with  a  light  coat  of 
splicing  oil.    Apply  the  oi|*to  the  section  of  insulation  to 
tfe  removed  from  each  conductor.    This  section  will  normally 

y-v    ,       consist  of  a  3  or  4-inch  tail  located  at  the  frete  end  of 

'  eacn  conductor.  •  .  . 

(2j  'Make  sure  that  the  oil  thoroughly  saturates  the  section  to 

-  be  removed.  .  a 

{3}   Sprinkle  desiccant  over  the  conductors,,  so, that  the  oil  not 
absorbed  by  the  pulp  is  driecj  up. 

*~ 

(^}    Ruh«£he  pairs  between  the  palms  of  your  hands  gently,  and  then 
.  o  shake  out  the  desiccant    The  conductors  are  now  ready  for 
splicing.       *         *        r^c  ' 

-  6  M 
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'CE  "C"  CABLE  SPLICING    ■  • 

T"T — '  

JOB  SH££J  1.2.3.1J  .  , 

(TITLE)  JOINING  PLASTIC  AND  LEAD  SHEATHED  TELEPHONE  .CABLE  -  STRAIGHT  SPLICE 
I#ODpigN:   *'        (       ,  *v 

TMs.  job  sheet  is  designed  'for  your  use  and  it  provides  the  necessary 
Information  that  is  needed  to  carpi ete  the  assigned  splice.  Before 
you  proceed  READ  THE  iHTIRE  JOB*'  SHEET.'  and  any  instructions  that  may  be 
included  wUh  the  kit.     :  " 

Once.  the  . spllcdT'has  begun  it  should  be  continuous  and  as  rapid  as  good 
workmanship- wi  1.1  alltiw  in  order  to  minimize  the  exposure  of  the  insulation 
to  the  atmosphere.  * 

Satisfactory"  telephone'  cable  joints  are  largely -dependent  upon  the 

quality  of  workmanships  therefore,  the  splicer  'must  have  a  knowledge 

of  acceptable  practices  and  proficiency  in  the  use  of  tools  and  material  si 

REFERENCES  * 

Construction  Electrician  3  &  2,  NAYPERS'10636-G 
EQUIPMENT  AND  MATERIALS 
}.*  Cable  splicers  tool  box 

2.  '  Cable  cutters  /  "  * 

3.  Sharpening  stone 

4.  Lead  telephone  cable,  26  to  51  pair  (6'  per  student) 
-5.    Plastic  telephone  cable,"  26  to  51  pair  (6*  per  student) 

G.    Plastic  filled  sleeves  52  to  102  each  0/32  per  student) 

7.  1/2"  cotton  tape"(l  roll  per  student) 

8.  Paraffin  pot  •  *'  ••  .  , 

9.  Paraffin  .       \      ^  t  .        *  '  ' 

10.  Furnace  , 

11.  Lead  sleeve  (1  per  student) 
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m  SHEET  1.2.3.1J  (continued)      ».  v 

U.  fTape,  plastic  (1  roll  per  student) 

13„    Tape,  rubber  (2  rolls  per  stucfent) 

T4.    Tape,  4",  adhesive-backed  aluminum  (1  roll. per  student) 

15..  Tape,  2'  ,  adhesive-backed  aluminum  (1  toll  pe/  student) 

16.  Tape.  Scotch  electrical-  shielding  #24  or* equivalent  (1  roll  per  student) 

17.  Solder  .  ' 

18.  Copper,  Solder  *'•''<  *  "  ' 

19.  Pastfl,  solder  .  .  : 

JOB  STEPS  '  , 

1.    Prepare  cables 

a.    Arrange  the  cables  Into  the  desired- final  position     '  - 

(1)    Remove  any  ertid  cap  or  protection  *  ,y 

p    (2)    Avoid  severe  bending  * 

(3)    Allow  sufficient  overlap  of  ends,  about  18". 

)        b.    Determine  the  length  and  size  of  lead  sleeve,  using  the  fallowing 
table: 

(IN  INCHES)  (IfJ  INCHES) 

SIZE  OF  CABLE  LENGTH  OF  SHEATH  OPENING   ,  SIZE  LEAD  SLEEVE 

11  to  51  pair  n'-l/2"  '  '  .    *        1-1/2  x  15 

76  to  101  pair  13-1/2"  1-3/4  x  17 

152  pair  13-T/2"  .  2x17 

c.  After  you  have  established  the  center  line,  irark. each  cable  for 
the  proper  opening. 

d.  On  the  lead  sheath  cable  make  an  additional  mark  at  4". 

e.  -  On  the  plastic  sheathed  cable  make  an  additional  mark  at  7". 
r:0T£:    Prepare  the  plastic  cable  first. 

527 


.'i-m:ti<i  f*«bi«t  ufmmw.tl&t*    OoiyoU#leno  (Fe^  ah*athod  ckble)  -  Straight  ^ 
Romvo  the  outor  Sr*  shnath*  at  th.s  appropriate  rark« 


b. 


U&r^va  th*  tihieldirif:.    CAWICMj    Uo  not  cut  your  fingers  or  niefc  4  ' 


the-  conductors* 
IJh^n  a •  ^liriihlo  ror.ove  inner  ?c  nhaatlu 


d*    Rmmivc  cons  vrcppcir* 

RoriWu  another  l/2,f  of  outbr  fta  shoattw 

Soldo r  /♦H"  of  Scotch  #24  elactri'cril  shielding  tape  to  the  cfopper  sheath. 


wci^    4  ^"von  (?)  inches •    Sec  figure  helovi 


MARK  LOCATION  OF 
SPLICE  O^N  NC  AMD 
DISTANCE  ON  f  ACM  SIDE 


STRAIGHT  SPLICE 

SPLICING  PLASTIC  INSULATED -PLASTIC  SHEATHED  CABLES 
TO  PAPER  INSULATED -LEAD  SHEATHED  CA1LES 

OPENING.  »U" 


\        LEAD  SHEATH 


  4-  tj+  1  SHEATH 


SCRAPE  TO  1  «5Bv«"^^ 
CLEAN  Simf  AC£i"ifzlr-^^ 


REMOVE  LEAD  SHEATH  CAREFULLY 
SO  THAT  CORE  WRAPPER  OR 
INSULATION  AROUND  CONDUCTORS 
WILL  HOT  IE  DAMAGED.  SCRAPE 


„  „  _          _  X     *         *  *  ' 

SHEA  Til  JO  PRESENT  A  CLEAN  SURFACE         REMOVE  SHEATH  CAREFULLY,  SO  THAT  METAL  SHIEib  CLOTH 


FOR  JOINING.  SECURE  CORE  WRAPPER  CORE  WRAPPER  OR  INSULATION  AROUND  COHOUCTORS 

WITHlTAPE  AT  END  OP  LEAD  SHEATH  WILL  HOT  IE  DAMAGED,  TURN  RACK  SHIELD  AND 

AND  REMOVE  EXCESS  WRAPPER,  REMOVE  CORE  WRAPPER,  t 

h.    Pmpr.rc  n  eone-nhr.pod  ennti     'forra*     (Cne  may 'be  marie  fron  a 

co  :u-sla!-J  i  paper  cup  or  s^nethiy^  sifnllar# )  '  p 

% 

m  *  * 

!•    Iwin  the  lar#)  diameter  of  the  form  is  not  largar  than, the 
i     Ho  di*rnt^r  of  the  lead  sleeve  t»*-nc  m;od« 

*  \+    Fii.'ihion  p.  hole  in  the  cono-shaood  forro  and  si  id  a  it  over  the 
cable  to  a  tenpnrnvy  pas  it  urn1  abor.t  4lf  from  tKs- Hr  sheath  end. 


SCUFF  SHEATH  WITH 
NO  2  H  GRADE  SAND 
PAPER.  DO  HOT  USE 
EMERY  PAPER  OR 


*  11    .  '  *  i  ■  ■  ■• 


ft 


r 


Aim  ^  end  ci T  cai'T  ^  Jvr!       -.ire  in  a  va>?\.  lenl  n^:«LUoti  f<*r  . 
di:*tiN*;;  spjrr.Vitfti.  figure  beiow*  ' 


f  LASTIC  SHEATHED  CABLE 


CASTING  END  SEAL  \  ... 

CONE  S  MAP  CD  CASTING  POJtM  MAY  »E  A  JtUltEft  OH  PLASTIC1 
NURSINC  *OTTLE  CAP,  OR  IT  MAY  BE  IMPROVISED  »Y  USING. 
TAPE  OR  OTHER  SUITABLE  MATERIAL,  ^ 

FASHION  HOLE  IN  CONK  SHAPED  FORM f ANO. SLf OE  IT 
OVER  CABLE  T  O  TEMPORARY  POSITION.  r-  \ 

TURN  U>  END  OF  CABLE  A  NO  SECURE  IN  VERTICIL* 
POSITION  FOR  CASTING  OPERATION.'  9 
C  JI0VE  FQftfeUP  TO  CASTING  POSITION.  PLACE  TAPE 
IF  NECESSARY  TO  NOLO  IT  IN  POSITION  OR  CLOSE  * 
ANY-QPEN!fj|6S-  -*  * 

PREPARE  CASTING  MIXTURE  AS  PER  INSTRUCTION* 
ASSOCIATE©  WITH  CONTAINER.  .«NfN  MIXTURE  IS  RCAOY 
TO>&£  POURED  ACCORDING  TO  TMOS  E. INSTRUCTIONS 
POUR*  It  INT6  THE  FORM  UNTIL  IT  REACHES  A  LEVEL 
VE»yCkOSE,<TO  YOP.  (THE  WORKMEN  WILL  NOTE  THAT 
CASTING  RSSINS  OEVELQP  HEAT  IMMEDIATELY  AFTER, 
BEING  MIXED)  DURING  THE  POURING  PROCESS  THE 
SHIELD  AND  CONDUCTOR S.SNOULO  BE  MOVED  BACK  AND 
fOHTH  SLIGHTLY  TO  AID  PENETRATION  OF  LIQUID. 
WHE*FORN  IS  PULL  ALLOW  THE  MIXTURE  tO  HARDEN 
ABOUT  10  MINUJESOR  UNTIL  IT  IS  FIRM  AND  MOL  TO 
THE  TOUCH.   THEN  PEEL  OFF  THE  FORM.  AND  CLEAN 
CASTING.  - 

BEftp  Casting  back  into  position  for  splicing. 


TSETAfL 

showing  penetration 
of  casting  mixture 


1.    Koye  fohn  up  to  casting  positioned  place  plastic  ta?o#  iT 
necjaS^nry  to  hold  it  in  position  or  to 'close  any  openings.  ! 
'The  rirc  of  tha'mold  Will  be  ^bout  l/?.u  above  the  ?e  jacket 
■     of  the  inner  Po  jacket  or  shielding*  * 


m.*    Prepare  s&btin^  mixture  ns  per  instructions  associated  with' qontainer« 


Wh*n  nixture  is .ready  &o<jpnHng  to . the  instructions,  pour  it  into  ths 
forr  u^.til  it'  r^ache/a  JLaVfel.vexy  closa  to  the  top*  / 

-:      ;      "  -  *  •  *  ■  ■      1         -  ' 

CAv  ric.ri;    Son3  easting  reruns  will  develop  bent  Immediately  aftejr 
boinsmxed,  so  Wad^the  :  nstrnctlons  very  cerefylly* 

•During  t>:j  pouring  'Jrocjegs  tas  shielding  tap^  and  conductors  should,  * 
be  novad'bick  *&nd  forth  slightly,  to  aid  tha,  Penetration  of  the  liquid* 


*ERJC 


*  "      ,  *w 

"1  "  " 

JOB  SHEET  U.3 .10  Wtinued)  i 
o    Vfcen  the  fo>*1s  full  allow  the  mixture  to  harden  or  until  it  is  firm  • 

and  cool-  to>the  touch. 
q    Thc„  peeVoff  the  forai  and  clean  the  casting.  . 
r.  ,Bend  the  cab^with  the  casting  back  into  position  for  splicing. 

2,    Sleeve  preparation  > 
'    .*  '  Clean  one  end  of  the  sleeve  7"  from-  the  end  and  stearlne  it 
b     Clean  the  other  end  2".  and  stearine  It  •  V 

.  Place  the  lead  sleeve. bn  the  lead  cable  of  your  splice  back  out  of 
the  way 

3     Lead  sheath  preparation  J 

..    Ring  the  !ead  sheath.    CAUTION :    Do. not  U*  too  deep  to  nick  conductors. 

'.  b     Scrape  and  clean  the  lead  sheathed  cable  thoroughly  with  the  shave 

nook  back  to  the  nark  that  you  made  in  Step  l.d. 
■   c.    MUttV  leaning  the  sheath,  coat  it  thoroughly  with 

\         stearine. 1  I 
..    d.    Apply  two  layers  of  paper  pasters  at  each  end  of  the  cleaned  \able 

e.    Tin  the  cable  -  .  •  . 

'  \    *ffr  the  sheath  has  cooled  it  is  time  to  nm  J"  portion  of 
f-    fte  sheathfd  cable  in  front  of  the  tinned  area. 

tf.    Be  sure  the  bell  is  in  position  and  apply  the  choker. 

h.    Carefully  spread  the  wires  so  that  they  can  bebdlled  out 

i     Prepare  the  paraffin 

«'    Set  catch  pan  in  such  a  way  so  that  it  will  be  easy  to  pour  the 
hot  liquid  back  into  the  pot. 

u    ♦  *      o»i  from  the  butt  of  the  cable  you  will  pour 

•  *•    „oatrtpariff  n"  ver  th   she™h  and  work  it  toward  the  exposed  conductors 

Snlil  111  conductors  are  thoroughly  soaked. 


\ 


i  i 


P.-Uufn  '  nu  e>:on:*-r.  liquid  to  th-?  not. 


1- 

LEAD  SLEEVE 

+  CLEAN   ^ 

II.  P*PE»~~ 

u 

'    /    '    '  -  • 

SCLiCT  SLEEVE  OF  PROPER  SIZE.  REMOVE 
IDENTIFICATION  RtOGES  CLEAN  ENDS  AND 
SL'^E  OVEf?  C^BLE  TO  CONVENIENT  POSITON 


PCASTIC 
INSULATED  ' 
CONDUCTORS 


ft* 


*5 


SELECTION  OF  LEAD  SLEEVE 


SfZE  OF  CA5LE 
IN  22  GAUGE 

It  TO  51  P* 
74  TO  101  PR 
152  PR 


• aHEATN 
OPENING 

13  H*- 

13 


SIZE  OF 
^StEEVE 

1  HM  X  15" 
1  X  17" 
2"     X  17M 


Splice  preparation 
a, 


Separate  conductors  into -bun 'hoc  by  color  groups  or  cottpl orient::* 
Secure  then  in  a  convenient  position  for  s?l^i(n<Jf  le&virtft 
suitable  length  for  staggered  splicing,    'See  fitfuru  balow.' 


PAPER  INSULATED 
CONDUCT  OR S 


LEAD  SLEEVE 


SEPARATE  CONDUCTORS 
INTO  BUNCHES  BY  COLOR 
GROUPSOft  COMPLEMENTS 
AND  SECURE  IN  A  CONVEN 
SENT  POSITION  FOR 
SPLICING. 

S££  DETAIL 
FOR  JOINT 


PLASTIC  INSULATED 
CONDUCTORS 


END  SEAV  SCUP.FEO  SURFACE 

METAL  SH*j£  ^ 


3 


BRING  PAIR  s  together  as  NEEDftD, 
LEAVING  SUITABLE  LENGTH  OF 
SLACK  FOR  STAGGERED  SPACING  OF 
JOINTS  THEN  CUT  OFF  EXCESS  WIRE 


AS  CONDUCTORS 
ARE  SELECTED 
FOR  SPLICING.  , 
I  PLASTIC  SLEEVES 
J  SHALL  BE  PLACED. 


1 


GAUGE  OF 
CO NDUCTOR 
24 
22 
19 


PLASTIC  SLEEVE 
.  SE^cCTION 
COLOR 


INSIDE  .OUTSIDE 
0IA.  PiA. 
GREEN    *  .  U8" 
BLACK        .125M'  ,1A3" 
RED        .    .141  .lgi#» 


As  piirt*  are  selected  for  splicing,  place  a  plastic  sleeve  over 
ono  envju-tor  in  the  opposite  direction  of  which  you  will  lay 
tho  conductor  af  ter  the  splice  in  r.ade# 


Cklp  thn  above  ctjp  whan  uiun^j  filled*  «5loeveuf  B-connoctors,* 
'   or  other  tyvsc  of  connaaton;  other  then  plastic  glenvcs* 


V. 


\ 


4 

t 


¥49 


c. 


f. 


R*frcjva  ri4ra,:'(.re«!  >t»\«jlh  of  Insulation  fjwn  iv;-3  conductors' » 

C*  -•  - 

T'.rlnt  the  !n  iivicKa!,    ,  nkitmet?  conductors  t«>**oth0r«  "*  t'ofce  '-' 
joint  l-3/:«  to  1-3/.V".    ita  suro  to  stagger  joints  for  a  • 
•»ni I'liri  lay,  ::tar*4iu£  with  threo  looue  half— turns  (awo*  t  1"), 
thr;n  fini;:hintf  with  f'lvt*  tight  half-turns  (about  3/8"  to  372"). 

*'    REMOVE  R  EQUIrtED  LENGTH  OF  INSULATWN  AS 
'     CONDUCTORS  ARE  SELECTED  FO*  SPLICING 


PLASTIC  SLEEVE 
PAPER  INSULATED 

^CONDUCTOR       t  < 

detail  /* 

FOR  MAKING'   ^  ' 


PLASTIC  INSULATED 
CONDUCTOR 


JOINT 


3  LOJSE  HALF 
TURNS 

5  TIGHT  HALF 
TURNS 

CUT  OPF  EXCESS 


ii 

a  WIRE  AND  SOLDER  BEND  PIG* 

I"  TAIL  INTO  POSITION  AND 
•*  ^    SLIDE  SLEEVE  OVER  JQINT. 

-5.  .  USE  ROSIN  CORE  SOLOER 

Cut  off  exoesg  vi re , 

Hend  pigtail  into  place  and  slido  previously  placed  slteeve  over 
the  joint*  -  • 

STAGGER  JOINTS  FOR  UNIFORM  LAY   ^  * 


After  alVthu  conductors  Tiavo  hoen  splicad  and  placed  in  the 
proper  Inyuti,  wrap  the  body  of  tha  splice  vith  plastic  envelope 
cut  from  a  shcot  of  oolyethylone  or  equivalent  material,  leaving 
a  slot  at  th^  top  to  put  .in  the  deeic:c:»*it«    See  figure  belovv^' 

WRAP  SLICED  iONDUCTORS  WITH  AN  ENVELOPE  MADE 
OF  POLYETHYLENE.  DESJCCAMT  SHALL  EE  PLACED 
IN  ENVELOPE  AS  FOlLOWSj 

SIZES  OF  CABLES         WEIGHT  IN  CRAMS 

5!  FAIR  AND  SMALLER  20 

HAND  101  PAIRS   40 

1*2  AND  202  PAIRS.  .......  70 

LARGER  THAN  202  PAIRS   20  PER  EACH  100  PAIRS 


SLEEVE 


S SECURE  ENVELOPE  IN 
PLACE  WITH  TAPE 


4> 

< 


/ 


COVER  ENTIRE  SPLICE  WITH  A  SINGLE  LAYER 

of  tape  Half  lapped,  do  not  over  lap 

THE  CABLE  SHEATH  OR  METALIC  SHIELD. 


5Q9 


V5"0 


.  *h.  'After  the  envelope  has  been  nade  put  In  trie  proper  annua*,  or 
desiccmt  uslnj  the  figure  above  as  a  guide.  -' 

5.  •  Wrnppi ng  th  »  s :>1  i  ce,  •-  v 


a, 


Cover  the  whole  splice  with  a  single  layer  of  half-lapped 
vinel  tap*.    Dq  rut  ov.iT-lap  cable  sheath  or  retail ic  shield. 


b.    Wrao  the  splice  with  Scotch  #24.  copper  tape,  extending  it  onto 
the  leid  sheathed  cable.    SslJor  th«s  end  on*tho  .*h.loXdln£  tape 
-    to  the  lead  sheathed  cable  at  a  point  of  the  overlap.  .See 
'  f  igiirt  bolow. 

TO  INSURE  CONTINUITY  OF  SHIELD.  REWRAF  METAL.  SHIELD  TAPE  AND  SOLOFR  IT  TO  THE 
t  LEAD  SHEATH.   IF  SHIELD  IS  NOT  LONG  ENOUGH  SOLDER  ON  AN  ADDITIONAL  PIECE  OF  SHIELO. 


SLEEVE 


SOLDERING  OPERATIONS  SHALL  RE  PERFORMED  A*AY  FROM  f*E  T^RLE  CORE  TO 
PROTECT  THE  TAPES  PROM  THE  HEAT  OF  THE  SOLDERING  IRON.  ALLUMINUM  SHIELO 
SHALL  BE  TINNED,  USING  ALCOA  64  ALUMINUM  FLUX.  50-50  OR  ROSIN  CORE  SOLDER 
SHALL  BE  USED  IN  T«E  SOLDERING  OPERATION.  '  . 


6.    Lead  sleeve  placement , 


a. 


Place  a  strip  of  tape  on  the  plastic  jhsathed  cable  lengthwise  about 
2-1/4"  from  the  base  of"  the  casted  end  seal,  starting  at  the  base  • 
of  the  cast  and  going  down  2".    Secure  the  strip  of  tape,  starting 
the  odge  of  wire  tape  "with  the  edge  of  the  plastic  tape.    Wrap  the 
copper  tape  tightly  around  the  cable,  overlapping -the  starting 
point  about  1"*    See  figure  below. 


A. 


PLACE  TAP E  AS  STAjlTtHC  BASE 

ro»  wmc  cloth  y  'at't  *t't   *»  4* 
h     1  >' 


w*AP  wOE  CLOTH 
TIGHTLY  ASQtfHp 
CABLE.  OVEHL  *PPJNG 
STA»rfHG  POINT 
ABOUT  1  INCH  " 


COPPCK  wftt 
CLOTH  2" 


h*    Secure  the  n^ea  of  the  vir*  tape  with  the  vinyl  *t*pa  th£t 
"  nro  ;:t!.ik!?i«  out  fron  undo*-  the  copper  tip*,    5w  fi/^re  fcelov* 


IN  fOIITWN  *t?tt 


HOLD  HOT  &OtOERiNC  HON  ON 
«|*C  CLOTH  At  INf  f  iVALS 
UNTIL  MTCH1&  Apt!**  TK*U 
NUM.  TNIt  CP  MAT IOW  WILL 
ANCMO*  MliH  INTO  PLASTIC 
SHI  AfH. 


c*    Using 'a  Hot  iron  press  it  fimly  against  the  wire  tape  at  numerous 
ooints  around  the  sheath  until  dark  patches  appear  through  the 
wosh.    See  figure  belov. 

dm    Place  the  load  sleeve  over  the  splice,  overlaying  the  lead- 
sheithed  cablo  about  1-1/2",  and  overlapping  the  wire  tape  on 
the  plastic-sheathed  cable  about  lrt*    See  figure  belov* 


VLtDf  L  C  AD  Mtt  Vt 
INTO  POSITION  ^ 

EI-' 


■  CAT  IN  E  NO  Of  S4.CI  VC  A  NO  WIPE  JOINT,  AS  AN 
ALTIUNATI  TO  *IFJ*C  JOIN?  A  §LQ«  TOUCH  HAT 
ft*  U(fD  rOS  THiSPU*POSt-  CAflf  *t»T  tl  USIO 
TO  AVOID  OANACf  TC  SHI  AT  N  AND  INSUCATWN. 


•CATtNlNOOf 
SLIfVt  IN  LONG 
SLOPE  TO  PAVOH 
TAPING  OP  EH  AT  tO  N 


SOLDI*  $LIIV1 
TO  Wiftt  CLOTH 
U&IWfr  lOStHCGM 
SOLDI* 


e#    Oeat  in  the  end  of  the  lead  sleeve  on  the  luad-alieethed  cable  side 
ofmtho  splice  and  wipe  it  in  the  usual  manner •    Sec  figure  above, 

f.    On  the  pl.-intii:  sheathed  cubic  shape  the  end  of  the  sleeve  to  the 
corner  wire  in  a  gradually  tapering- slope*    See  figure  above* 

U*il-:t-r  the  alo^v ■■;  to  the  copper  tape.    See  fitfire  abovc^ 


\ 


5Q. 


9 

ERIC 


'2  iHr.:.rr  1.2.3.1.7  (corrriat 


a.    Kill   in  tho  voids  between  the  j-lnsUc  shoathgd-'oaW.-a ••and  tht 
1-H-i  :;l.j?vg  with  rubber  tape.    See  figure  below.'  i 

FILk  i».va!0*iTH  rAFt  TOFFttV.OI 
*  $*QO!H  ig„**Cf  FO*  FWlYHt*  TAFWC  — 


Apply  2  half-lapped  InyerJ  of  tape,  extending  2-1/2"  on  >oach  side 
of  tha  point,  whore  the  load  nleevs  is  joined  to  tha  wire  tape. 
See  figure  below.  . 


AFFtf  ?  HALF  LaFFKD  tAVIM  OF 
TAFf  TO  COVfd  JtMCHAREA 


Apply  e  collar  of  three  turns  of       adhesive-backed  aluminum  tape 
and  iron,  smoothly  into  place  with  a  cablte  dresser.    See  figure  below. 


AFFiT  C01.LA*  OF  TMM\  TUFKJ  Of 
ADNCtrVI  tACKID  ALUMMM  T.AFI 

mow  smoothct  into  fl*ci 


d.    Apply  1-1/2  turns  of  2"  adhesive-backed  Aluminum  taDe  at  «jadh  end, 
of  the  first  collar,  overlapping  previously  placed  aluminum  tape 
about  l/2*V   See  figure  below. 


AFFIY  1  l/»  TUWFi  OF  i  IUCH  AOM%IV| 
MOID  ALUMHli.  TAFF  «VH  lAFFIO.^ 
IKON  IMMTMtV  (M  fl  aci 
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1/3" 


f  <*•-    \~t..OK;»  •   **  I*. 


«■>■'  2  *    .  r  •  .  £.y" 


o«    Iron  :.^i?thJy  with  n  cnMu  dfe.si,or# 

;  j 

f.    Apply  2  h-vIiVla^peu  Inycru  a  if  vinyl  t<i.-«»* 

(1)  St^nrt  tha  f£rst  layer  on  the  V  jI  ris-svo  lff  fc«sy>»vf  :.he> 
al^inwrs  tnpo9  i  , 

(2)  -  Stnrt  thg  second  lay?r  on  the  lead  sleeve  1"  hfeycnd  the 

end  of  tha  pmviotis  Ipyor  *ftd  extend  it  lrt  boyrH  tho  end 
of  the  first  layer,    Safe  fI/j;ro  below* 


A*PLT  I  HALF  L  A*P€0  L  AT |ft}  Of  PlAiTlC  TAff, 


lATtHi  START  OH  LEAD  &LCCVE 
AMD^XTfitD  OH  TO  PLASTIC  SHfc ATM 


ftlCONO  jLAVIHi  STAR?  OH  LI  AO  SkEiVI 
*H0  UlftNOOtfTO  fiAiriC  IHf  ATN. 
Tfclf  CO**Lt Tf  i  THf  If  Utl. 


iIB7?.jrCT0afS  UTflALSi. 


v  1 

v  t  v 


CONSTRUCTION  ELECTRICIAN  SCHOOL 
CE  "CM  CABLE.  SPLICING  ; 
INFORMATION  SHEET  1.3.1.11* 
(TITLE)    TYPES  OF  POWER  "CABLE 
INTRODUCTION: 

The  proper  select4on  and  application  of  power  cable  splicing  materials 
are  often  taught  to  be  an  extremely  difficult  task.   To  be  a  successful 
cable  splicer,  you  must  first  know  the  various  types  of  cable  conductors, 
Insulations,  and  sheaths. 

Actually,  this  task  is  not  as  difficult  as  it  may  originally  appear,  since 
limited  number  pf  cables  can  be  used  to  fulfill  practically  all  Industrial 
pplications.   *  .  , 

This  Information  Sheet  is  designed  to  provide  you  with  added  information 
used. in  identifying  cables  by  type  conductor,  insulation,  sheath,  voHage 
rating  and  their  applications. 

REFERENCES: 

\  Underground  Systeins  Reference  teook.  1957,  Chapter  2,  Pages  1  through 
40,  Edison  Electric  Institute.  . 

2-    Fundamentals  of  Utility  Wire,  by  yiniam  S.  Laughlln,  Staff  Engineer, 
Pa mc or,  Inc. 

3.   general  Electric  Wire  and  Cable  Selection  and  Technical  Data  Book, 
■    Sections  CM-642,  CM-644,  and  ~"  

INFORMATION. 

1.    For  convenience  1n  the  identification  of  cable,  the  following  abbre- 
viations and  symbols  are  used.       '  J 

a .  Abbreviations 

(1)  American  Wita  Gage  A.W.G. 

(2)  Circular  Mils  CM. 

(3)  1,000  Circular  Mils  M.C.M. 

(4)  Birmingham  Wire  Gage  B.W.G. 


INFORMATION  SHEET  1 ,3.1 .11  (continued) 
(5^  Copper 

(6)  Aluminum 

m 

(7)  Aluminum  Conductor  Stee]  Reinforced 

b.  Insulation 

(1)  Asbestos 

(2)  Paper 

(3)  Polyethylene 
($)   Cross-linked  Polyethylene 

(5)  Rubber 

(6)  Varnish-Cambric 

(7)  Varnish-Dacron  Glass 

(8)  Pol ytetra  f 1 uo'roethy  1  ene 

(9)  Fl uorl nated-Ethy 1 ene-Propyl ene 

(10)  Voltage-Stabilized  Polyethylene 

(11 )  Cross-linked  Thermo- setting  Polyethylene 

c .  Sheath,  Jacket  cr  Finish 

< 

(1)  Asbestos 

(2)  Flat-band  Metallic  Armor 
/ (3)  Interlocked  Metallic  Armor 

(4)  Jute-Asphalted  (Non-metallic  Armor)  » 
.    (5)  Lead  Sheath 
-   (6)  Rubber  Sheath 

(7)  Poly-Vinyl -Chic* ide  ' 

(8)  Wire  Armor  (Round-Wire  Armor) 


W 

AAC  or  AL 
ACSR 

Abbreviations 

•  A. 
P. 

POLY/PE 
X.L.P.  or  X.L.P.E.  or  C. 

V.C. 

y.c.G. 

T.F.E. 
F.F.P. 
V.S.P. 
X.H.H.W. 
Abbreviations 

F.  - 
I.  - 
J. 
L. 
R: 

• 

P. V.C. 


L.P. 
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iJyUKI'lAW ijH  i.T  1.3.1.11  (cuiiTIfflilSa) 

d*,  auMKfs 

"  ,  •  V     C  L 


1 


Jute  Over*-all 
Inter-Locked  Artoor 


r 


-'Jute 

-  Lea^  Sheath 


Canbrie  Insulated  Cable 


— ^  ;  -furnished  ; — 

Tne  most  jionjaon  shapes  of  conductors  used  "is  showSv^d  described* 
below*    The  two  (2)  most  comon  types  of  conductors  are  copper  and 
aAumiriun*  . 

a.    Solid  Conductor  -  is  used  on  cable  of  stialler  sizes  and  is 
recommended  for  sizes  No*  6  AUG  and  smaller.    However*  they 
can  be  obtained  in  all  sizes  up  to  a  No.  4/0  (0000)  A*V»G* 

EXAMPLE*    #n0n  is  used  to  show  a  solid  wire 

b*    Concentric  Hound  (stranded) • 

(1)  Standard  strand  (Clasa-B)  has  a  total  of  19  'strands. 

(2)  Class  -  C  stranding  has  37  strands* 

(3)  Each  strand  ordinarily  is  of  the  sane  A.W.Q. . 

U )    There  is  either  one  Or  three  strands  in  the  core  of  the 
conductor* 

($)    Successive  layers  have  a  right-hand  spiral* 

(6)    Examples  of  both  one  (l)  or  ^hree  (3)  core  stranded  cables 
are  shown  below J 


(See  next  page) 
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37-Strand  eafcls  -  Clas?  *Cn 

NOTE:-  If  you  can  divide  the  number  of  atrnade  evenly  by 
three  (3)  there  are  three  (3)  strands  in  the  core 
of  the  conductor* 

> 

o.    Compact  round  (compact  strand).  ' 

(1)  Smaller  diameter  than  concentric  round  conductor  of  tie 
same  A.W.G.  • 

(2)  ^Foraed  by  rolling  each  layer  before  next  layer  is  applied 

eliminating  spaces  between  strands* 

(3)  Les^  flK&bla  than  concentric  round  conductors. 

U)    This-  type  of  stranding  offers  some  material  advantages 
because  of  the  saving  it  afforda  in  weight  and  outside 
diameter  of  the  finished  cable.    This  means  that  lighter 
and  less  costly  suspension  structures  may  be  used  in 
aorial'vork,  and  smaller  ducts  in  underground  work* 
Thie  conductor  pan,  be  made  up  in  round  or  segmental  con- 
struction.   It  offers  almost  all  the  advantages  of  the 
solid  conductor,  plus  a  much  greater  4egree  of  flexibility, 
whi  h  is  necessary  onftha  larger  cables.  '  ,  | 


By*) 


^<5~S  fctfuaiimua  sius®  i.3#i.ii  (CQutXtfUSD) 


COMPACT  ROUND  .  .' 

dm    Compact  sector.  «,  ■ 

»  "  ■  .  .* 

(fl.)    Used  in  three  (3)  conductor  cables.  j, 

.  •  - 

(2)  '  Furnished  only  with  impregnated-paper  and  varnished-cambric 

insulation  type  cables".  ; 

(3)  A  .compact  sector  conductor  is  a  stranded  conductor  in  which 
the  croasTsection  is  shaped  like  a  sector  of  a  circle. 

•  * 

(4.)    The  main  advantages  of  this  construction  are  low  reactance 
(lower  voltage  drop)  and  smaller  cable  diameter  than' the 
corresponding  concentric  stranded  cables,  thus,  leas  weight 
duo  to  the  amount  of  lead  sheath  required  and  lower 'cost. 

(5)  '  This  conductor  is  stiff er,  harder  to'jsplice  and.  over-all 
more  expensive  than  concentric  'stranded  conductors'. 


COMPACT  SSCTOR 
CONDUCTOR 


COMPACT  S13CTOR 
CONDUCTOR  CABLE 


Annular. 


(1)  An  annular  conductor  offers  a  means  of  reducing  the  akin 
of  feet  on  conductors  1 , 000  rt^M  and*  above. 

(2)  Greater  current  carrying  capacity  because  of  increased 
radiating  surface*  *  ■ 
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(3)    This  condiibtor  it  .*ade  *p  of  a  treated- jute"  reps  core  * 

around  which  bare-copper  vires  are  stranded  Helically.    '  .' 

<4)  Ceually  tfcr*s>(3)  layers of  sti&nds*  JKaoh  layer  laid  ? 
in  the  opposite  direction  to  the  preceding  layer. *  . 

(5)  Usually  insulate^  with  yarnis^ed-caabric.    '  \  a 

(6)  Qoanonly^used  foir  generator  leads  and  similar  applications,. ; 


ft 


S. 


/ 


ANNULAR  CONDUCTOR 


f  .  Segmental* 


(1)  The  segmental  conductor  is  another  means  employed  t&  reduce  4 
skin  effect*    It  permits  construction  of  a  smaller  cable  • 
than  an  annular  conductor  does*  . 

(2)  It  consists  of  three  (3)  or  four  (4)  segments  separated  by 
moans  of  paper  tape  stranded  together  and  operated  in 
parallel*'  This  gives  the  effect  of' a  transposition  of 
strands  from  the  center  to  the  outside  of  the  conductor  and 

.    thereby  reduces  the  skin  effect, which  levers,  A.C.  resistance. 

(3)  Only  used  in  single  conductor  (l/C)  cab^|  where  high  current 
carrying  capacity  and  minimum  diameter  must  be  combined* 


6  j** 
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SiSQMSiTAL  CONDUCTOR 


A. 


*  Insulation  -  Power  cables  can  be  divided  into  two  classification 
with  respect  to  the  insulation*  These  are  the  extruded  type  and 
the  laminated  or  taped  type*  v  * 


a.  The  .extruded  type*  of  insulation  are  applied  by  forcing  through 
a  die  to  be  pressed  and  shaped  around  the  conductor  to  the  re- 
quired  thickness.    These  types  are  bases  and  mixtures  of  the 
following!  ( 

Y     (1)  Rubber. 

(2)  Silicone. 

'3)  Polyethylene. 

*  * 

U)    Poly  Vinyl-chloride. 

(£)    Cross-Linked  Polyethylene 

b.  The  laminated  types  of  insulation  are  applied  as  a  tape.  The 
number  of  layers  required  would  be  .determined  by  the  type  of 

insulation  and  cable  rating. <  These  type  tapes' are  1 

•    „...•>-.  .  ,t 

(r)    Varnished  Cambric. 

(2)  Varnished  pacron  Glass. 

(3)  Polyoster  Glass,  •  - 
U)    Paper- Impregnated  Types.  gqo 


INFORMATION  SHEET  1.3.1.11  (continued) 

«■ 

4.   Sheath,  Protective  Covering  or  Finish. 

a.  Finishes  may  be  classified. 

(1)  First  as  to  the  material  employed 

(a)  Metallic 

(b)  Non-metallic 

(2)  Second  as  to  their  function: 
•    *V    (a)  Moisture-resistant 

(b)  *  Weather- resistant 

(c)  Flame-resistant 

(d)  Corona-resistant 

(e)  Wear  and  abrasion-resistant 

(f)  Tension-resistant 

(g)  Corrosion-resistant 

'   (h)  Miscellaneous 

« 

b.  Metallic  finishes  are: 

(1)  Pure  lead. sheath 

(2)  Reinforced  lead  sheath 

,      (3)    Flat-band. or  tape* armor 

(4)  Inter-locked  armor 

(5)  Round-wire  armor 

(&v    Basket-weave  armor  (braid) 

c.  1  Non-Metallic  finishes  are:  % 

(1)  Neoprene 

(2)  Poly-vinyl-cHloride 

(3)  Polyethylene 

•  Go.i 


INFORMATION  SHEET  1.3.1.11  {continued}  >• 

(4)  Hose- jacket 

(5)  Hypalon 

(6)  Nylon 

(7)  flame  and  molstjirt-resistant  (weather-resistant)  braid 

(8)  name-reslstirtti^ht^i 

(9)  Asbestos,  glass  or  rayon  braids 

The  attached  paaes  are  put  out  V  t|*  Minnesota  Mining  and  Manufacturing 
Company  (3M  Co  J.    They  lllt.il^  tMfclype$  of  code  tetters  and  9 
numbers.    If  you  need  splicing  f*lti5«1&ftf  ill  you  need  to  do  is  locate 
the  cable  nearest  to  what  you  hive.   Th%n  give  a  full  description  by 
conductor  insulation  and  sheath  plus  their  code  number  and  letter. 
*  .  ,  >■>. 

Giye  this  information  to  one  of  their  Sales  Representatives  to  obtain 
splicing  instructions. 

QUESTIONS 

1.    What  is  the  insulation  and  sNath  abbreviation  for  paper-insulated 
lead  sheath  cable  with  a  polyethylene  jacket? 

ANS: 


What  type  of  cable  does  the  abbreviation  R-f  _,tand  for? 

ANS : 


How  many  strands  are  in  the  Class  B,  #4/0  A.W.G.  wire  using  the  sincl 
wire  core?  * 

ANS: 


Give  two  advantages  the  compact  round  has  over  the  concentric  round 
conductor  cable? 

ANS: 


5.    Name  three  extruded  type  Insulations. 


f.  AKl  t    lYPi   S  A 


&  PRIMARY  CONDUCTOR 

INSULATION 


CAM!   lYt'f  !  A  (Mt  AVY  DUTY) 


PRIMARY  CONDUCTOR 
I  INSULATION 


CAHLt  iYtl  ?A 


PRIMARY  STRAND  CONDUCTOR 

INSULATION  SHSELCT^u 


CAfUf  TYf't  ?H 


t 


GABLfc 
JACK!  r 


I  MARY  r  CONDUCTOR 
INSULATION  xv 


3 


V 


LEAD 
JACKET 


OlUpAPtR  OR 
V#W4+4h£D  CAMBRIC 
INSULATION 


CONDUCTOR 


a 
s 

I 


CAM!  TV  PI  J  A 


9 

ERIC 


CASLL 
JACKLT 


PRIMARY        STRAND  CONDUCTOR 

INSULATION  SHIELDING 


i:abll  IVPf  31V 


T 


^  CAB 
JAG 


REINFORCEMENT       PRIMARY  CONDUCTOR 
TWINE  IWSUkATlON 


(  Aim  m*»  u 


ASliLb  !<%S 


'  HHAU 1        PRIMARY  CONDUCTOR 
INSUI  ATIQN 


URA.O 


iuoo:ni..       primary  conductor 

INSUi  AIION 


(*Wl  lYf'l  4! 


PRIMARY  CONDUCTOR 
INSUI  AT  ION 


,    i-AHLt   1  V  f  'i  .if 


CAOt.l  .  S.CMI  cWiOUCTING 

MCKf.T      "    U  i  fltDDfNfi  MATERIAL 


CONDUCTOR 


9X. 


IN^ULATtOU 


CABU  fViv  MA 


MESSENGER 


-  BRAID 


ASBESTOS   *       FILM  PRIMARY 
,;  SEPARATOR  INSULATION 

I 


CONOUCTOR 


CA8LE  TVPl  4B 


CASLE 
JACKET 


REINFORCEMENT       PRIMARY         SHIELDING  CONDUCTOR 
(TWINE)        .  INSULATION 


CABLE  TYPF  4C 


CABLE 
JACKET 


LI. 


BIDDING       PRIMARY        STRAND  CONDUCTOR 
INSUl/TICN  SHIELDING 

\ 


CAM  I  tYPi  41) 


V 


CONCENTRIC  SEMI  CONDUCTING  PRIMARY  STRAND  CONDUCTOR 
'    WIRES  '      JAQKET  INSULATION  SHIELDING 


CAULL  TYPf 


MH"  .1* 


CABLt 

jack.e: 


CABLE  PRIMARY  STRAND  CONDUCTOR 
SHIELDING    INSULATION  SHIELDING 


CABLE  TYPE>f  SIGNAL  CABLE 


BR/vf:       PRIMARY  CONDUCTOR 
INSULATION 


CABLpTYPF.  4M 


BINDING 
STRIP, 


STRANG 
SHIELDING 


V.ESStNGLR 


Sin 


¥&8  V 

-  wiJ     VAUU  TYPE  4P 


LEAD 
SHfeAfH 


BINDER  i  APE     UlLER       .  OIL  PAPER  OR  CONDUCTOR 

VAKNI'iHED  CAMBRIC 
INSULATION 


CABljh  f^  PL"  5 a 


CA3LE 
JACKET* 


METALLIC 
SHIELDING 


'  PR i MARY 
INSULATION 


CONDUCTOR 


SHIELD  BEDDING  OR  STRAND 
SEMI-CONDUCT iNG  TAPE  SHIELDING 


CABLE  TYPE  50 


CONDUIT 


CONCENTRIC 
WIRES 

s 


PRIMARY 
INSULATION 


CONDUCTOR 


SEMI  CONDUCTING 
-  JACKET 


STRAND 

SHIELDING 


CABLE  1YPC  5C 


CA3LE' 
JACKET 


CONDUCTOR 


AS3ESTCS 


r 


* 


PRIMARY 

wsouno* 


i 


CAULF  TYf'f  t>0 


t 


•  s:  i  ••or r 


COW. J',  1?  '•> 
JACirl 


P*tf.;ARY 
•NS;]LATI0N 


CONDUCTOR 


STRAND 

SHIELDING 


.  f 


CABLL  TYPE  5.V! 


1 


L£AC 
SHfATK  ^ 


CABLE  FYPE       (Hr.AVY  DUTY) 


BEDOI/iG 


PRIMARY  CONDUCTOR 
INSULATION  " 


'  CABLE 
SHIELDING 


r 


SHEA  I M 


CONDUCTOR 


ht.LEF 


PRIMARY 
INSULATION 


¥70 


.ERIC 


CABLE  TYPL  i>P 


ARMOR 
JACKET 


CONDUCTOR 


PRIMARY 
INJ.U!  ATSON 


CABLE  TYPE  5Q 


ARMOR. 


CONDUCTOR 


FILLER 


PRif»'ARY 
INtjUt  ATIGN 


CABLE  TYPE  5H 


■     y  %  \ 


If* 


- 


1 


ARMOR 


JACKET 

613 


METALLIC 

SH'-ELDING 


CONDUCTOR 


HLLt.R 


pR  J  MARY 
JNSUl  ATJON 


¥7/ 


CAUU  lYI'h  6A 


CAPLE 
JACKET 


at  DOING 


Mi  IHJL\C 
SHIELDING 


CONOUCTUK 


SHJUU  sjLC  j;fJC  on 
SCMI  CCNOl.rjTi^G  TAP  I 


1  STOAr*D 
SM|Et.D!NQ 


CABLF  TYP'L  hA  (HLAVY  DUTY) 


CABLE 

JACKET 


CABLE  TYPL  6B 


BED^NG 


METAlLIC 
SHIELDING 


CONDUCTOR 


SHfLlQ  BEDDING  OR 
SEMt  CONDUCTING  W£ 


SHIELDING 


CABLE 
JACKET 


85! 


BEDDING 


METALLIC 
SHIELDING 


PRIMARY 


CONDUCTOR 


SHIE  LD  BLDUiNG  C  ?  STRAND 
SEMI  CONDUCTING  TA.^E-  SHfEtDINQ 


CABLE  TYPE  f)B  (HLAVY  DUTY) 


CAQlE 

JACKET 


CONDUCTOR 


SHIELD  BEDDING  OR  STRAND 
SEMI  CONVICTING  7  API  SHIELDING 


IS- 


6i 


.1 


■W-7SL 

- 


I 


>  -«r,  m— 


r 


< 


1  " 


CABLE. 

JACKET 


CONCENTRIC 
WIRES 


PRIMARY 
INSULATJ'J 


CONDUCTOR 


BEDDING     .  SHJEiD  BEDDING  OB  *  STRAND 

SEMI  CONDUCTING  TAPE  SHIELDING 


LABLL  IYML  6M 


V 


LEAD 
SHEATH 


METALLIC 
SHIELDING 


PRIMARY    -  STRAND 
INSULATION  SHIELDING 


CONDUCTOR 


GROUND        SHIELD  BEDDING  OR 
WlRcS        SEMI  CONDUCTING  TAPE 


CABLE  TYPE  6N 


CABLE 
SHEATH 


BINDER 
TAPE 


FILLER 


PRIMARY  '  CONDUCTOH 
INSULATION 


METALLIC 
SHIELDING 


CABIL  TYPL6P 


( 


LEAD 
SHEATH 


CONDUCTOR 


FH.LER  SHtELD  BEDDING  OR  >W«B 

6iS        SCMI-CONP'/aTlNO  T^P£      SWELQi'  " 


emu  i vii  i»o 


Oil 


f.USSf  fiQiH 


(V 

strip 


MJirAU  !C 
SMIf.l  DING 


CONDUCTOR 


SHiLLD  UCUDINU  OR       v  STRAND 
Sf  Ml  ro.NOUCirjNG  TAPF     I,  SHIELDING  . 


CABLE  TYI't  7M 


CA8LL 
JACK FT 


CONDUCTOR 


Ml  I  At  IL 
SMIFl  D.NG 


S.itt.lD  ULDOiWG  OK  ST  RAND 

SfMl  CONDUr.l !Ntt  T^P£  SMltl.OiN{; 


Mi  fAi.UC 
BINDLR  fAPf 


MCTALUC 
SHU  i  DING 


J~  -  -4  


■  INSOLATION 


CONDUCTOR 


WiiLLD  ULUOtNG  OH         SI  RAND 
i\\  Mi  C.ONDUOf  Ji  v,  )  APf      SHiEl  niNC 

:  i 


-..-..-a- 


V 


( 


( 


CABLt  TYPl  /p 


ARMOR 


FILLER  METALLIC 
SHIELDING 


METALLIC 
BINDER  TAPE 


PRIMARY 
INSULATION 


CONDUCTOR 


SHIELD  BEDDING  OR      ,  STRAND 
SEMI  CONDUCTING  TAPE  •  SHIELDING 


CAB  t  TYPE  7Q 


ARMOR 


METALLIC 
BINDER  TAPE 


METALLIC 
SHIELDING 


PRIMARY 

INSULATION 


•1 


CONDUCTOR 


GROUND       SHIELD  BEDDING  OR  STRAND 
WIRES    "  SEMI  CONDUCTING  TAPE  SHIELDING 


9 

ERIC 


CABLL  TYPE  7R 


AHMOR 


BRAID 


CONDUCTOR 


FILLER 


61  ? 


PRIMARY 
INSULATION ' 


*  3 


A/ 


("ABU  rYPt  7S 


¥75" 


CONDUCTOR 


RLlNM)f1CLM(.N1 
TWiNt 


HROUNO  WIRES 


PRIMARY 
INSULATION 


MLSSS  NGf  R 


JACHtT 


BINDING 
STRIP 


CONDUCTOR 


S^lLlO  luDP  r*Ci  UN  S  IRANI) 

SI  Ml  CilNO'iK.f  ING  1  APf       SMItl  OlNCi 


CV&Lfc  type;  iom 


ARMOR 


GROUND 

vvirrrs 


PRIMARY  CONDUCTOR 
INSULATION 


S'SiUD  BIDDING  OR 
SL.rfl  CONDUCTING  fAPF 
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CONSTRUCTION  ELECTRICIAN  SCHOOL 
CE  "C  CABLE  SPLICING 


JOB  SHEET  1.3.1.1J 


(TITLE)  5  KV  (5000  VOLTS)  "SCOTCHCAST-"  82-SERIES  SPLICING  KIT  INSTRUCTIONS  • 
INTRODUCTION: 

This  job  sheet  is  designed  for  your  use  ana  1t  provides  the  necessary  • 
Information  that  1s  needed  to  complete  the  assigned  splice.    Before  you 

P^e!?  rf?d  the  ent1re  J°b  sheet  and  any  instructions  that  may  be  Included 
with  the  kit. 

Once  the  splicing  has  begun  1t  should  be  continuous  and  as  rapid  as  good 
workmanship  will  allow  in  order  to  minimize  the  exposure  of  insulation  to 
the. atmosphere. 

Satisfactory  cable  joints  are  largely  dependent  upon  the  quality  of 
workmanship;  therefore,  the  splicers  must  have  a  knowledge  of  acceptable 
splicing  practices  and  proficiency  in  the  use  of  tools  and  materials. 

REFERENCE: 

Underground  Systems  Reference  Book,  1957,  Edison  Electric  Institute. 
EQUIPMENT  AND  MATERIALS 

1.  Cable  splicers  tool  box 

2.  Compression  tool,  TBM-2 
%c  Hacksaw 

4.  Sharpening  stone 

5.  Cable,  5  kv,  (RR),  AWG  #8,  1/C;  5  ft.  per  student 

6.  "Scotchcast"  splicing  kit,  82-A3  or  equal;  1  ea.  per  student 

7.  Connector,  T&B  No.  54504,  #8  AWG  (Red)  or  equal 
JOB  STEPS 

1.    Prepare  cable 

a.    Arrange  the  cables  into  the  desired  final  position 

6  ?  9 

i 


A 


9 

ERIC 


JOB  SHEET  1.3.1. 1J  (continued)  ,% 

(1)  Avoid  severe  bend1ngcx 

(2)  Allow  slight  overlap  of  ends 

b.  Cut  cables  to  butt  squarely  together  at  desired  center  line  of* 
the  splice. 

c.  Thoroughly  clean  nine  (9)  to  ten  (10)  inches  back  from  each  cable 
end.  ~ 

d.  Prepare  cable  ends  as  shown  1n  ranfacturer's  instructions  for 
"Scotchcast"  Splicing  Kit,  82-A3. 

NOTE:    Keep  cable  clean i  be  sure  all  conductive  thread  or  tape  is 
remoyed  from  sheath  opening. 

CAUTION:    Do  not  cut  insulation  when  removing  outer  sheath. 

e.  Remove  insulation  as  required  to  fit  one  half  connector  length 
plus  one  half  inch  on  each  cable  end. 

f.  Pencil  insulation  one  half  inch  or  approximately  one  (1)  cable 
diameter. 

g.  Remove  all ^conductive  thread  or  tape  from  around  conductor. 
CAUTION:    Do  not  nick  the  conductor. 

2.  Make  connection 

a.  Make  connection  according  to  instructions  for  connector  being  used. 

b.  Good  quality  connectors  of  smccth  compact  shape  such  as  an: 
(1)    Indent  sleeve  t 

(2}    Solder  sleeve 

(3)    Compression  sleeve 

t 

c.  Multi-ccnductor  cables  -  stagger  individual  connections  and 
insulate  with  scotch  brand  electrical  tape  #23. 

NOTE:    Choice  of  connector  i<  left  to  user. 

3.  Tape  over  connector  area 

a.    Use  scotch  #23  self  bonding  tape  or  equal  (provided  with  kit). 


JOB  SMEET  1 .3.1 .1J  (continued).  , 

b.    Apply  one  layer  half-lapped  over  connector  area  only  (one  quarter 
„ inch  on  to  pencil ).  ^ 

CAUTION:    Bo  not  wrap  #23  tape  beyond  penciled  area. 
IMPORTANT:    Stretch  tape  to  1/2  original  width. 
A.    Install  mold  body 

a.  Trim  mold  snds  with  knife  to  fit  cable  slightly  loose. 

b.  Center  mold  halves1  over  splice  and  snap  together  firmly 

c.  Insert  pouring  spouts  1n  holes 

d.  Check  to  see  that  both  seams  are  carefully  snapped  together. 

CAUTION:    It  1s  Important  that  cables  and  connectors  are  centered 
1n  mold. 

5.  Tape  ends  of  mold  body,  around  cable  to  seal,  use  scotch  #23  supplies 
with  the  kit. 

IMPORTANT:    Stretch  tape  to  1/2  original  width. 

6.  Pour  spl ice 

a.  Position  splice  level 

b.  Mix  resin  thoroughly  per  instructions  on  "Unipak"  guard  hag. 

c.  Pour  resin  immediately  after  mixing 

d.  Fill  mold  through  one  spout  CNLY  until  both  spouts  are  completely 
filled  (to  allow  for  cOoling~sFr1nkage). 

NOTE:    A  slight  raise  of  one  end  and  by  pouring  into  the  lower 
end  will  allow  the  air  to  flow  out  of  the  kit  freely. 

e.  When  resin  has  solidified  and  cooled  the  splice  may  be  put  into 
service  (30  to  45  irlnutes). 

f.  Clip  off  spouts  if  desired  and  tape  over  the  openings.  ' 
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"    CONSTRUCTION  ELECTRIC  I  AH  SCHOOL  ' 

1  „ 

CE  nC"  CABLE'SPLICING  > 
JOB  SHEET  1.3.2. T J  >  . .  ' 

(TITLE)    5  KV  RUBBER  INSULATED  LEAD  COVEREcf  JOINT, £ONS|RUCT ION 
INTRODUCTION: 

This  job  sheet  is  designed  to  be.  used  by  you  for  actual  steb-by-step  splic- 
ing procedures  for  splicing  rubber  insulated- lead  sheath,  single 
.  conductor  cable  using  straight  and  branch  joints.   Application  of  these 
splicing  procedures  Is  essential  to  good  trouble  free  power  service.  These 
instructions  do  not  purport  to  cover  all  details  or  variations  in  equipment 
nor  provide  for  every  contingency  to  be  met  i rfr  connection/ With  installation, 
operation,  or  maintenance.  *: 

Before  starting  work,  see  that  the  drawing  of  vthat  joint  to  be  built,  the 
tools  and  materials,  are  all  at  the  site  of  installation.   Once  the  splic- 
ing has  begun,  1t  should  be  continuous  and  as  rapiid  as  good  workmanship 
will  allow  in  order  to  minimize  the  exposure  of  insulation  to  the  atmosphere  * 

Satisfactory  cable  joints  are  largely  dependent  upon  the  quality  of  work- 
manship, therefore,  the  splicers  must  have  a  knowledge  of  acceptable  splic- 
ing practices  and  proficiency  in  the  use  of  tools  and  materials. 

Read  the  entire  job  sheet  first,  then,  look  over  a^  of  the  joints  and 
terminations.    Turn  to  the  first  joint  drawing  and  begin  splicing,  follow- 
ing proper  steps  of  procedure  and  observing  all  safety  precautions. 

REFERENCE:  ^ 

Underground  Systems  Reference  Book,  1957,  Edison  Electric  Institute. 

EQUIPMENT  AND  MATERIALS 

1.  Screwdriver,  1/4"  X  4" 

2.  Screwdriver,  3/8"  X  6;' 

3.  'Shoemaker's  knife 

4.  Chipping  knives 

a.  Small  * 

b.  Large 

5.  Six  (6)  foot  folding  rule  (wooden) 

6.  Wooden  separators 

7.  Safety  gogg'es 

8.  Splicer's  cotton  gloves  (long  wristlet) 

9.  Compound  temperometer 
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JOB  SHEET  1.3.2.1 J  (continued)     '  ' 

in.    Wiping  cloths 

a.  2"  X  2" 

b.  3"  X  3" 

c.  4"  X  4" 
U.    Catch  cloths 

a.  6"  X  6" 

b.  8"  X  8" 

32.  Rasp  half  round  and  handle 

13.  File  and  handle 

14.  File. cleaning  brush 

15.  Cableman's  saw  and  guard 

16.  Pliers 

a.  Side-cutting  (lineman's) 

b.  Diagonal -cutting 

c.  Eagle-claw  (beaks) 

d.  Channel -locks 

17.  Cable  splicer's  mirror 

18.  Cable  dresser  (wooden) 

19.  Tinner's  hammer  (riveting) 

20.  Soldering  Irons  and  -handles 

a.  2  lb.  (copper) 

b.  4  lb.  (copper) 

21.  Shaye  hook 

22.  Steel  tool  box 

23.  Melting  pot  (solder) 

a.  Electric 

b.  Cast  iron 

24.  Tool  pan 

25.  Solder  catch  pan 

26.  011  catch  pan  . 

27.  Compound  kettles 

28.  Solder  ladles' 

29.  Cable  cutters,-  hydraulic 

30.  Cable  cutters,  hand 

31.  Connector  compression  tool  (Burndy) 

32.  Wood  drift  pin  (or  piece  of  pipe) 

33.  Gas  furnace 

a.  Propane 

b.  Gasoline  (white) 

34.  Folding  windshield 

35.  Pot  Jiook  handle 

36.  Connectors 

a.  Solder-sweated,  split  tinned  type 

b.  Compression  type  (Burndy  type) 

37.  Insulating  materials 
a .  Tapes 


JOB  SHEET  1.3.2.1J  (continued) 


1)  Rubber  (3H  Co.  *?3  or  equal) 

2)  Synthetic    '     ■    s  *f 
.3)    Friction  and/or  anhydrous  t  1 
A)  Cotton 

(a)  One-half  Inch  {1/2") 
1  (bj  One  Inch  0") 
(5)    Plastic  (Scotch  #33  plus) 
6.    Filling  materials 

IT)   Plastic,  oil-insoluble . 
[2)    Plastic,  oil -soluble 

3)  Plastic,  resin 

38.  Lead  sleeves 

39.  Lead  crotch  pieces  *  size  A-l 

40.  Abrasive  cloth  (non-conducting) 

41.  Sender  "40/60  wiping  >  i 

42.  Solder  50/50  seam  f/ 

43.  Stearine  candles  * 

44.  Copper  braid  tape  (tinned) 

45.  Paper  pasters 

46.  Tinned  copper  wire  #14 

47.  Wiping*  rags 

48.  -Cable,  5  kv,  (R-L) ,  AWG  #  4/0,  1/C 

JOB  STEPS:    '  ,  •  V' 

1.  Cable  preparation 

a.  Make  sure  power  cables  are  not  energised  before  starting  work. 

b.  Arrange  the  cables  into  the  desired  final  position. 

(1)  «  Avoid  severe  bending 

(2)  Allow  slight  overlap  of  ends 

c.  Cut  cables  to  butt  squarely  together  at  desired  centerline  of  splice. 

NOTE:    The  cable  on  one  side  of  centerline  must  be  straight  enough 
to  allow  for  sliding  the  sleeve1  back  while  making  the  joint. 
On  branchpoint  slide  the  sleeve  over  the  splice  end  having 
only- one  cable. 

2.  Preparation  of.lcaa"  sleeve 

a.    Scrape  both  enbs  of  the* sleeve  for  3  or  4  inches  with  a  rasp  cr 
shave  hook. 

I.    Apply  stearfne  flux  to  cleaned  portions 
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m  SHEET  »1.3.2T,  Id  (continued)  . 

c.  Beat  down  one  end  of  the  sleeve  to  slightly  larger  than  cable 
diameter. 

d.  Slide  beat  down  end  first  over  one  end  -of  the  cable. 

3.  Removing  the  lead  sheath 

a.  Measure  and  mark  the  sheath  at  a  distance.  A"  from  each  cable  end. 
NOTE:    Alloiy  1/2"  of  conductor  on  each  end  of  connector. 

b.  Score, the  sheath  to. a  depth  slightly  less  than  1/2  of  Its  thickness 
completely  around  the  cable  at  this  mark  using  the  ^hipping  knife 
and  tinners  hammer. 

c.  Scrape  the  sheath  clean  on  each  cable  for  at  least  3  Inches  beyond 
the  score  and  apoly  stearine  flux. 

d.  Apply  paper  pasters  on  cable  ends. 

(1)  One  to  cover  the  score  plus  1/2  inch  of  the  cleaned  portion. 

(2)  One  at  the  other  end  of  the  cleaned  area. 

e.  Tin  cleaned  portion  of  cable  sheath. 
CAUTION:    DO  NOT  burn  through  cable  sheath. 

f.  Remove  paper  pasters. 

g.  Sl-it  the  sheath  up  to  the  score  from  each  end,  being  careful  not 

to  injure  the  insulation  using  a  chipping  knife  and  tinners  hanfier. 

h.  Tear  the  lead  sheath  off  in  such  a  manner  that  a  neat  bell  is 
formed  at  the  end  of  the  sheath. 

4.  Preparation  of  each  end  for  connector. 

a.  .  Remove  semi -conducting  tape  to  the  lead  sheath. 

CAUTION:    DO  NOT  cut  the  conductor  Insulation. 

b.  Remove  insulation  and  internal  shielding  tape  from  each  cable 
end  for  a  distance  of  one-half  (1/2)  the  lenoth  of  connector 
plus  one-half  (1/2)  Inch  using  a  sharp  knife! 

'  CAUTION:    DO  NOT  nicic  the  ccnductor. 
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JOE  SHEET  1.3.2.1J  (continued) 

*  c.    Protect  tfaf  ends  of  the  exposed  Insulation  front  the.  heat  of 
soldering  by  wrapping  with  &  dry  cotton  tape  back  to  the  lead 
sheath. 

5.    Placing  and  soldering  of  connector. 

.  a.    Clean  the  exposed  conductor  thoroughly  and  apply  stearine  flux. 

b.    Phase  conductors  (if  required). 

,  c.    Fit  the  conductor  ends  into  the  connector  with  ends  butting  firmly 
in  center  and  with  the  slot  or  hole  in  the  connector  on  top. 

.  d.    Hold  the  assembly  in.  this  position  and  squeeze  the  connector 
tightly  onto  ^he  conductors. 

NOjE:  On  branch  cable  use  correct  connector  or  wrap  using  a  #14 
tinned  copper  wire.  Branch  cable  size  not  to  exceed  main 
cable  size. 

e.  Apply  heat  and  solder,  making  sure  that  connector  and  all  dents 
caused  by  squeezing  get  filled  with  solder. 

f.  Remove  excess  solder  and  smooth  off  all  burrs. 
"6.    Preparation  of  spltce  for  insulation. 

a.  Remove  the  protective  covering  from  ends  of  Insulation. 

b.  Pencil  the  Insulation  or  trim. 

CAUTION:    Handle  carefully  and  keep  4cnife  sharp.    DO  NOT  nick 
conductor. 

</ 

c.  Clean  and  roughen  the  penciled  portion  and  exposed  insulation 
with  a  coarse  file  or  non-conducting  abrasive  cloth. 

d.  Wipe  clean  with -a  dry  cloth  or  wash  the  rot  ghened  surfaces  of 
the  connector  and  exposed  conductor  with  a  cleaning  agent 
such  as  white  gasoline  or  naphtha  applied  to  a  clean  cloth. 

NOTE:    Make  sure  that  no  conducting  particles  renain  on  the 
insulation. 

7.    Insulating  the  splice. 


JOB  SHEET  1 .3*2.1  J  (continued) 

a.  Ap01y  rubber  cement  to  roughened  surfaces,  the  connector  and  the 
exposed  conductor  and  allow  1t  to  dry  until  tacky.  " 

b.  Insulate  at  small  diameter  areas  at  end  of  connector  first. 

NOTE:    Fill  In  crotch  area  with  folded  layer  of  tape  on  the 
/  branchpoint  side. 

c.  Apply  ozone  resistant  rubber  splicing  tape,  with  approximately 
50%  overlap,  to  a  thickness  over  the  connector  of  one  and  one- 
half  (1-1/2)  times  the  factory  applied  Insulation  and  taper 
down  to  edge  of  sheath  on  each  conductor. 

NOTE:  Tape  should  be  applied  with  enough  tension  so  that  Its 
width  when  applied  is  two-thirds  (2/3)  Of  its  original 
width.  ' 

d.  Apply  two  layers  of  friction  tape  half-lapped  (50%  overlap)  over 
rubber  tape. 

8.  Closing  the  splice  opening.  V 

a.  Center  lead  sleeve   ver  splice. 

b.  Dress  down  sleeve  ends  to  the  cable  sheath. 

NOTE :   On  branch  joint  ensure  lead  crotch  piece  1s  spot  soldered 

in  place  between  branch  conductors  and  tinned  before  dressing 
sleeve  ends  down.    The  crotch  piece  should  be  one  inch  (1") 
from  end  of  lead  sheath. 

* 

c.  Apply  paper  pasters. 

N<  ■ 

(1}    One-half  inch  (1/2")  from  sleeve  on  sheath  for  cables  of 
one-inch  (V)  and  under  diameter. 

(2)  Three  quarter  of  an  inch  (3/4")  for  cables  one  inch  (1") 
to  three  inch  (3")  diameter  on  sheath. 

(3)  On  sleeve  apply  at  the  ridge  of  sleeve. 

d.  Solder  tack  sleeve  ends  then  wipe  sleeve  onto  cable  sheath. 

«  /' 

e.  Pressure  test  splice. 

9,  Filling  the  joint  (bridge  joint  only  for  classroom  experience). 
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JOB  SHEET  1.3^.1J  (continued) 

Hike  two  holes  1n  top  of  the  sleeve  -  etch  hole  to  be  three 
Inches  (3M)  from  end  of  sleeve  end  the  hole  Urge  enough  to 
accommodate  the  sjjout  of  a  funnel . 

b.  Fill  the  sleeve  with  ozlte  ("8")  (or  similar)  compound  which  is 
heated  to  the  temperature  as  shown  on  the  label?  this  temperature 
should  be  checked  with  a  temperometer. 

NOTE:    Tilt  the  joint  slightly  and  fill  through  the  lower  hole. 

c.  Level  the  joint  and  allow  it  to  stand  until  it  has  cooled,  and 
then  make  a  second  filling. 

d.  Close  and  clean  the  holes  and  the  lead  around  them,  apply  stearlne 
flux  and  paper  pasters  then  seal  the  holes  carefully  with  solder. 

10.    Securing  joint  and  cable. 

a.  Bond  cable  to  other  cables  and  ground. 

b.  Apply  corrosion  or  fire  /protection  (if  required). 

c.  Attach  identification  tag  or  mark  the  cable. 
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fcantltioa  for  )  Joint. 

3  aJx  7>  3  (l|  «  8f 

I 

1  1 

1/2  1/2 

6  6 

l  l 


2 

(2 

« 

2 
1 

6 
1 


3 

3  (2  > 
6 
3 
1 

1/2 
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aaolidated  Ediscn  Company  of  N  Y  Inc, 


kill  of  Material!? 
for 

Standard  Straight  Joint 
Rubber-Insulated  Lead-Covered  Cable 
Secondary  Mains  and  Services 
120-240  Volts 
Dwg.  No.  EO-2675-C  fiev.'O 


Klectrical  Engineerinr  He-part.  ,t 
Outside  Plant  Bur  > 
July  21,  1941 


It,em 

s 

mentor-Site  to  Fit  Cable 

\4  Sleeve-Plain  (Size  in  inches) 

.d,er«-Crade  A.  40-60  Tin  Lead 

>b«r  Tape-3/4"  Wide 

-ctton  Tape-3/4"  Wide 

:(«  Cloth 

mv  Pasters-2V'  X  1?"  Strip 
rarine  Flux 


Spec,  or 

Dvg.  No.  Unit 


PB-10016 
EO- 6009 
FO-100,052' 
EO-6013 
LO-6012 

F-54-30 


Each 
Each 
Pound 
Soli 
^oll 
Pound 
Fach 
2  Oz. 


Code 
No. 


Stick' 


SjJ. 
2 

(1X6) 
1 
1 
1 

1/2 
L 
1 


S-2  to 
S-6  Incl. 


S-7  to  S-19  to 

S-21  Tncl.   S-21  Tncl. 


Quantities  for  2  Joints 

2  2 

(1X7)  2  QljX8) 

1   ,  2 

1  1 

1  '  1 

1/2  1/2 

h   -  4 

1  1 


2 

2  (2X9) 
4 
2 

£>  \ 

-  n 


m«Ctor-Si2e  to  FU  Cable 

td  Sleeve-Plain  (Size  in  inches) 

dcr-Crade  A.  40-60  Tin  Lend 

4»er  Tape-3/4"  Wide 

Ction  Tape-3/4"  .wide 

te  Cloth 

er  Pasters-2V  X  12"  Strips 
arinc  Flux 


PB-10016 
EO-6009 

F0-100,052 
EO-6013 
FO-6012  • 

E-54-30 


Each 

E*ach 

Pound 

Roll 

Roll 

Pound 

Fach 

2  Oz.  Stick 


3 

(1X6) 
1 
1 

'i 

1/2 
6 
1 


Quantities  for  3  Joints 


3 

\~  —  

3 

3 

(1X7) 

3  (1HX8) 

■  3  (2X9) 

1 

3 

6 

1 

■  1 

3 

1 

:  i 

:  1 

1/2 

1/2 

1/2 

6  ' 

b 

0 

1 

i  4 

1 
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CONSTRUCTION  ELECTRICIAN  SCHOOL 

« 

CE  "C"  CABLE  SPLICING 

JOB  SHEET  1.3.3.1J 

(TITLE)    5  KV  SINGLE  CONDUCTOR  CAPNUT  POTHEAD 
INTRODUCTION: 

J5e"Jerin??1n?  !roSedurei  outlined  1n  th1s  Job  sheet  are  recomnended 

cables  u?1no  £  r  iSi'i'K  P^aC-  f0f  te™1nat1on  of  ^ngle  conductor 
25  2*S?129         f^J:1-5?  T*P*  T  capnut  pothead.   Splicing  Instructions 
and  catalog  are  available  through  the  G  &  W  Electric  Specialty  Canpany 

Read  the  entire  job  sheet  before  starting  work;  then  turn  to  the  first 
SJS!  ofJp11c1n9  instructions  and  begin  splicing    Follow  the  proper  steps 
of  procedure  ana  observe  all  safety  precautions  which  apply  to  your  job. 

REFERENCE  1 

Underground  System  Reference  Book.  1957  Edition,  Edison  Electric  Institute 
EQUIPMENT  AND  MATERIALS 

1.  Shoemaker's  knife 

2.  Six  (6)  foot  wooden  folding  rule 

3.  Safety  goggles 

4.  Splicers  cotton  gloves  (long  wrlslet) 

5.  Compound  tempero meter 

6.  Wiping  cloth  2"  X  2"  or  3"  X  3" 

7.  File  and  handle 

8.  File  cleaning  brush 

9.  Cableman's  saw  and  guard 

10.  Pliers 

a.  Lineman's 

b.  Diagonal -cutting 

c.  Channel -locks 

11.  Steel  tool  box 

12.  Terminal  lug  (the  correct  size  required  of  either  the  below): 

a.  Solder-sweated  split- tinned  type 

b.  Compression  type 

13.  Tapes  (type  required) 

a.  Ozone  resistant  rubber  Scotch  #23  or  equal 

b.  Plastic  scotch  #33  plus  or  equal 

c.  Cotton  tape,  one-half  inch 

d.  Varnished-Cfmbric 

14.  Abrasive  cloth  (non-conductino) 

15.  Solder  40/60 

■  •  1 


/ 


4-9^- 

OOB  SHEET  1.3. 3.1 J  (continued) 

16.  Stearine  candles  / 

17.  Wiping  rags  (lint-free  preferred)  / 

18.  Scotchkote  (or  equal)  rubber  cement  / 

1,.  Cleaning  agent  (an  approved  type)  such  as  white  gas,  naphtha  etc 

20.  Neoprene  jacketing  tape  (if  required)  Bishop  Co.  B1-p4X  or  equal 

■X'  ^dr°"S  tape  Scotch  #P'4  ^stricting  tape'  (or  equal)  q 

£1.  P&B  joint  covering  paint 

23. ,  GSW  Nevoid  compound 

.  24  .y  Cast  iron  solder  pot  (or  electric) 

25/  Tool  pan 

26.  Solder  catch  pan 

27.  Solder  ladles 

28.  Cable  cutters,  hand 

29.  Connector  compression  tool  ^Burndy) 

30.  Gas  furnace  -  (type  available)  / 

31.  Folding  wind  shield 

32.  Pot  hook  handle 

JOB  STEPS 

1 .  Prepare  cable. 

/ 

a.  Arrange  the  cable  into  the  desired  final  position. 

b.  Prepare  cable  as  shown  in  manufacturer's  instruction  for  *GWr  1-56 
Single  Conductor,  Type  T  Capnu^  Pothead. 

2.  Preparation  of  lead  sleeve. 

a.  Cut  wiping  sleeve  on  gauge  lifies  to  pass  cable. 

b.  Remove  any  burrs  or  sharp  edges. 

I 

3.  Pothaad 

a.  Mount  pothead  on  the  supporting  structure 

b.  Form  cable  to  the  approximate  final  position. 

c.  Mark  sheath  even  with  the  lower  end  of  the  porcelain  insulator 
and  the  lower  end  of  the  wiping  sleeve. 

d.  Remove  wiping  sleeve  from  {he  lower  end  of  the  pothead  and  slide 
down  over  the  cable.  \ 

e.  Measure  the  distance  fromjthe  bottom  of  the  cable  socket  to  the 
lower  end  of  the  porcelain  insulator. 


495 


JOB  SHEET  1.3.3.10  (continued) 

f.  Cut  the  cable  at  this  treasured  distance  above  the  top  mark  on  the 
sheath.'  * 

g.  Remove  the  sheath  and  the  cable  insulation  at  the  e^fe  of  the  cable 
for  a  distance  equal  to  the  depth  of  the  cable,  socket,  plus  1/2  inch. 

/ 

NOTE :    Be  careful  not  to  open  up  the  conductor  strands. 

h.  Remove  cable  socket  stud  from  porcelain  insulato.r. 

i.  Tin  the  end  of  the  conductor  and  socket  of  the  connector  and 
sweat  together.  * 

4.    Removing  the  lead  sheath. 

a.  Remove  the  lead  sheath  from  the  cable  down  to  J"  above  the 
mark  on  the  sheath. 

b.  Bell  the  end  of  the  lead  sheath  slightly  by  properly  scoring  and 
tearing.  > 

NOTE:    Be  careful  not  to  injure  the  factory  insulation  of  the  cable. 


c.  Wrap  .005"  X  »a"  copper  shin,  around  the  cable  insulation  and  slide 
it  3/16"  under  the  lead  sheath. 

d.  Pencil  the  insulation  at  the  cable  socket  for  V- 

e.  Tape  end  of  the  cable  with  varnished-cambric  to  prevent  the 
insulation  from  loosening. 

5.  Stress  cone. 

a.  Build  up  the  insulation  for  the  stress  cone  of  half-lapped  3/4"  - 
or  1"  oil-packed  varnished-cambric  tape  to  approximately,  1/8" 
thickness. 

b.  Over  the  cone  of  varnished-cambric  tape  apply  3/4"  wide  copper 
mesh  tape  with  one-half  lap  extending  from  the  largest  diameter 
of  the  cone  to  the  cable  sheath.  4 

c.  Spot  solder  the  copper  mesh  tape  at  different  points  along  the 
cone  and  to  the  cable  sheath. 

6.  Final  preparation. 


3 
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JOB  SHECT  1.3.3.1J  (continued) 

a.  Paint  entire  surface  of  the  wiping  sleeve  gasket  with  a  good 
grade  of  gasket  compound  and  after  allowing  It  to  become  tacky, 
place  it  over  the  cable  and  into  the  machined  groove  of  the 
wiping  sleeve. 

b.  Clean  and  dry  the  inside  of  the  porcelain  insulator  and  place  it; 
over  the  cable  socket  and  cable. 

NOTE:    Insure  that  the  locking  fins  on  the  cable  socket  connector 

are  properly  located  tr  engage  in  the  slots  in  the  porcelain. 

c.  Bolt  the  porcelain  Insulator  tightly  to  the  wiping  sleeve,  insure 
that  the  filling  plug  is  in  a  convenient  location.    Tighten  all 
bolts  evenly. 

d.  Use  a  wire  brush  on  the  threads  of  the  stud  to  remove  any  foreign 
particles  of  dirt  and  then  assemble  the  top  seal  as  follows: 

(])    Paint  the  entire  su/face  of  the  top  sealing  gasket  with  a 
good  grade  of  gasket  compound. 

(?)    Allow  the  gasket  to  become  tacky,  then  place  it  in  the 
machined  groove  of  the  capnut. 


(3)    Screw  the  capnut  down  on  the  stud  until  there  is  no  space 

between  the  bottom  of  the  capnut  and  the  top  of  the  porcelain 
bushing. 

e.  Screw  the  venting  and  stud  positioning  plug 'and  gasket  into  the 
nole  in  the  side  of  the  capnut. 

■iQTJ:.   If  the  plug  does  not  go  all  the  way  in,  the  cable  has  been 

cut  too  long.  The  pothead  must  be  taken  apart  and  corrections 
made.  '  -  * 

f.  Use  stearine  as  a  flux  and  wipe  the  joint  between  the  wiping  sleeve 
and  the  lead  sleeve  of  the  cable. 


NOTF:    Remove  wiping  sleeve  pipe^plug  during  ^Tris  operation  to 
eliminate  the  internal  pressure.      "  \ 

g.  Attach  the  standpipe  to  the  -filling  hole.    The  standplpe  should  be 
heated  before  pouring  the  oil  through.1t..  Fill  until  the  oil  cornes 
out  of  the*  top  vent  hole.    Allow  time  for  the  oil  to  cool,  then 
remove  the  standpipe.    Ccat  the  thread  of  the  filling  and  vent 

•  p.l uc,s  with  gasket  compound  and  tighten  securely. 

h.  Retighten  all  joints  securely.-   Brighten  contact  surface  on  the 
capnut  stud  with  sandpaper  and  attacr  aerial  lug-. 

-     INSTRUCTOR'S  INITIALS   
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JOB  SHEET  1.3.4. 1J  ' 


CONSTRUCTION  ELECTRICIAN  SCHOOL 
CE  "C"  CABLE  SPLICING 


(TITLF)    ALL -TAPE*  SPLICE  KIT    *  , 

INTRODUCTION : 

This  job  sheet  is  designed  for  your  use  and  it  provides  the  necessary 
information  that  is  needed  to  complete  the  assigned  splice.    Before  you  1 
proceed  read  the  entire  job  sheet  and  any  instructors  that  rrayle  included 
with  the  kit.  '  . 

Before  starting  work,  see  that  the  uni-klt,  the  tools  and  materials  are 
f11  at  the  S1te  of  installation.    Once  the  splicing  has  begun,  ft  should 
be  continuous  and  as  rapid  as  qood  workmanship  will  allow.    Follow  the 
proper  steps  of  procedure  and  observe  all  safety  precautions  which  apply 
to  your  job.  .  r^  J 

EQUIPMENT  AND  WtRIALS 

1.,  Cable. spl leers  tool  box 

2.  Hacksaw 

Sharpening  stono 

4  .    Scldering  coppe*  s 

5.    Compression  tools,  Burndy 

a.  hytool  JY29-3 

b.  Hypress  Y34A  (hydraulic)  *** 

c.  Hypress  Y35  (hydraulic) 

f>.    Cable  stripping  tools,  PLM  type  SQ,  various  sizes 

7.  Cable  penciling  tools,  PLM  type  PT,  various  sizes 

8.  Cable  si icer 

9.  XLP  shielded,  1/C.  AW'G  #4/0 
10.    GE  Uni-klt  No,  SS  8-B  or  equal 

1 

«?.? 
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SHEET  1.3. 4.1 J  (continued) 

Connectors 

a.  Burncly  Hylink  YS28 

b.  T&B  541?  (4/0) 
STEPS 

Prepare  cables 

a.  Train  cables  into  final  position,' and  cut  to  proper  length  so  that 
cable  ends  "will  butt  squarely. 

b.  Remove  cable  jacket  and  any  underlying  non-metallic  tapes  for  the 
distance  recommended  for  the  kit  (SS-8-B),*  which  is  10  inches. 

Bte  careful  not  tc'nick  the  underlying  mettalic  shielding  tape. 

c.  Carefully. cut  and  remove  the  metallic  shielding  tape  or  tapes  to 
within  Vi  inches  of  the  jacket'.    (Both  cables).    Be  careful  not  to 
damage  the  underlying  semi -conducting  tape.    Place  a  solder  tack  at 
the  cut  end  of  the  shielding  tape  where  it  laps  itself.    Use  mininum 

•.  neat. 

ii.    Carefully  cut  and  remove  the  semi-conducting  tape  or  tapes  to  \- 

inchf  from  the  edge  of  the  metallic  shielding  tape.    Without  slitting 
the  yern.1  -conducting  tape,  fold  the  exposed  ^-inch  back  onto  the 
metallic  shielding  tape.    Be  careful  not  to  damage  the  insulation 
under  the  semi-conducting  tape  or  disturb  the  semi-conducting  tape 
under  the  metallic  tape. 

e.    Carefully  remove  the  insulation  and  semi -conducting  strand  shielding 
from -the  end  of  the  conductor  so  that  3/4-inch  of  bare  conductor  is 
exposed  after  the  connector  is  in  place,.    (Half  the  connector  length 
plus  V4-inch.)    Be  careful  not  to  nick  the  conductor. 

f     Using  a  sharp  knife  or  penciling  tool,  smoothly  taper  the  insulation 
at  each  cable  end  for  a  distance  of  1  inch.    Use  the  abrasive  cloth 
to  buff  the  taper  into  a  smooth  surface  without  edges.    Again  use 
care  not  to  nick  the  conductor. 

Connector  Installation 

a.    Apply  the  connector.    An  E.E.I,  approved  solder  type  connector  is 

preferred. 
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(1)  Connectors  (either  a  Burndy  Hylink  YS28  or  T£B  54512,  4/0)* 

(2)  Ui;?j  raniia^in  hoat  with  extreme  care  not  to  melt  the  tapered 
Insulation*    Allow  connector  to  cool  before  proceeding  to 
next  step. 

b.    Thoroughly  and  carefully  clean  all  of  the  exposed  insulation  with 
the  abrasive  cloth,  removing  all  traces  of  conducting  material • 
Finish  cleaning  the  insulation  and  connector  with  the  solvent*- 
dampened  cloth^    Allow  solvent  to  dry  thoroughly  before  continuing 
to  next  step* 

c»    Always  be  sure  to  remove  the  backing  from  all  tapes,  as  they  are 
applied.    Using  slight  tension,  wrap  one  half-lapped  layer  of 
Irricon  S-B  Conducting  tape4 completely  over  the  conductor  and 
connector  surface.    In  this  operation,  the  conducting  tape  should 
overlap  the  hot ton  edge  of  each  insulation  taper  -  but  not  more 
than  1/16  inch.    Make  cure  that  the  edges  .of  the  conducting  tape 
are  even  where  it  meets  the  cable  insulation.    This  is  done  by 
making  one  full,  even  turn  ( NOT  HALF-LAPPED)  at  the  beginning 
and  end  of  the  tnping  opera  tion. 


ti.  In  cases  whore  ths  diameter  of  the  connector  and  its  wrapping  of 
conducting  tape  is  less  than  the  cable  insulation  diameter,  fill 
the  connector  area  from  A  to  B  (see  diagram  below)  with  3/4  iach 

8380  tape  as  follows: 


a) 


Fill  in  one  conductor  area  to  the  diameter  of  thfc  tape  over 
the  connector  (do  not  cut  tape). 


(2) 


Half-lap  the  tape  across  the  connector,  and. 


(3) 


Fill  in  the  other  conductor  area  to  the  same  siameter.  When"1 
the  tape  build  up  is  level  across  the  entire  area,  begin 
lialf-la/plng  back  and  forth  evenly,  filling  irt  the  are^t  from 
A  to  B  up  to  the  level  of  the  insulatipn. 


FIRST  HLL  IN 


\ 


HERt    AND  HERE 


IHHICON 


v 


THfN  MIL  IN  70  THE  * 
Of  AMI  f  r  ft  Or   fHt s  ITiSULAflDN 


,.4 


cases-  where  the  diameter  of  the  connector  and  its  wrapping 
of  conducting  tape  is  equal  to  or  greater  than  the  insulation 
dianetor,  fill  in  the  area  between  the  connector  and  the  top 
of.  th«  taper  with  3/4-inch  8330  tape -as  follows  i 

'(I)    Build  up  the  areas  on  both  sides  of  the  connector  to  the 
diameter  of  tho  insulation. 


(2) 


Now,  half-lap  the  8380  tape  back  and  forth  from  the  connector 
to  a  point  -^inch  froa  the  folded  edge  of  the  semi-conducting 
tapes  of  each  cable  until  you  achieve  a  continuous  even  dia- 
nater  across  the  splice.    Do  not  build  up  this  diameter  any 
larger  than  necessary,    (see  diagram  below) 


A  ' 


FIRST  FILL  IN  ,0 
DIAMETER  OF  INSULATION 
HERE  AND  HERE 


L'  I  I  J 


'*1 


CONNECTOR 
THEN  FILL  IN  TO  DIAMETER  OF 
CONDUCTING  TAPE  OVER  CONNECTOR 


s 


"T 
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Placing  Insulation, 
v 


JTharo  are  three  preshaped  stress  cones  in  each  splic  kit.    Two  .of 
them  aie  Identical.    Peel  the  backing  from  the  'starting  tab  of  one  , 
of  two  identical  stress  cones  for  a  distance  of  approximately  6  inch 
Center  the  starting  tab  against  the  C?ble  insulation  oTZl  cable  at 
a  distance  from  the  cable  jacket  of  5*  inches.    Tightly  wrap  the 
preshaped  stress  cone  with  sufficient  tension  to  assure  a  smooth 
wrinkle  free  surface  on  each  layer.    When  the  widest  part  of  the 
cone  is  on  the  cable,  chfck  to  be  sure  it  fits  tightly  to  the  surfac, 
Finish  wrapping  .the  remaining  layers.    The  preshaped  stress  cone  is 
designed  so  that  each  layor  will  center  itself  on  the  previous  layer 
if  wrapping  is  done  smoothly  with  no  wrinkles. 

In  th*  mm  'naror  as  in  Step  a.,  wrap  the  second  identical  stress 
con*  on  the  other  cable  insulation.  Note  that  there  will  be  a  *ao 
between  the  stress  cones  of  approximately  3  inches  or  more  for  all 


From  the  peak  of  one  of  the  atnass.  cones r  tightly  wrap  one  half- 
in  :>pod  lay  or  of  1  inch  8380  t&pn  across  the  mid  point  of  the  splice 
to  the*  peak  of  the  other  ]>ennant.    Use  maxijaunj  tension* 


0 


r 


i 
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b-8KV  CABLES 
—  *i    Hire  5S8A  and  SS-8-B 


i  Mi 


ISO 


ONt*  HALF  LAPPED  LAYER  Ob  838Q  TAPE 


915KV  CA'BLES 
KITS  SS-15-A,  R,  C. 


/ 
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Peel  the  backing  from  ths  starting  tab  of  the  last  preshaped  stress 
cone  for  a  distance  of  about*  6  inches.    Center  the  starting  tab  of 
this  stress  cone  at  the  raid  point  of  the  splice  between  the  tvo 
stress  cones  previously  applied*    Wrtfp  this  stress  cone  in  th^sanri 
manner  as  the  other  two*    Take  care  that  this  center  stress  cone 
builds  up  evenly  on  each  of  the  side  stress  cones  as  It  is  wrapped • 

CI  N  FER 
SI  ANTING  TAB 
ON  THiS  L1NL  , 


"1  .X 


Tightly  wrap  the  «plic<*  with  one  half-lapped  l<tyer  of  1-inch  83S0 
tape  hb  follows: 

(l)    iitnrtin.iT       tho  irisulation  of  one  cable,      inch  .from  the  shield, 
wrap.ncrosa         splice  to  the  insulation  JUinch  fro  in  the  shield 
of  other  cable* 


SJANf 
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ONI-  H At  f-  1  .r\PPt  fi  I  AyfcH  Or  8380  TAPE- 


FINI5H 


fe- 


ll 


f.    Wr?,p  en  hal  f-lnppod  layer  of  Irricon  S-H  conducting  tape  between 
the  two  c.nhle  shields  as  follows: 

(1)    Starting  on  one  of  the  metallic  shielding  tapes,  3/4-lnch 

from the  edge  of  the  cable  jacket,  cere  fully  half -lap  acroas 
the  splice  onto  the  other  shielding  tape  3/4-inch  from  that 
cable's  jacket.    Be  sure  to  leave  enough  room  to  solder  ground 
lead  on  each  shield.    This  conducting  tape  will  overlap  the 
folded  semi-conducting  tape  folded  back  in  r;tep  l.d. 


1  t 


ONfcHALf  LAPPH)  LAYfcR  OF 
IRRICON  CONDUCTING  TAPE 


FINISH 


rv 


JACKET 


ft.    Solder  one  end  of  the  tinned  copper  ground  lead  to  one  of  the 
exposed  copper'shielding  tapes  (use  minimum  heat).    Spiral'  this- 
ground  lead  around  the  splice  (over  the  conducting  tape).  Be 
sure  it  lays  flat.    There  should  be  roughly  1*  inches  between  spirals. 
Now,  wrap  the  lead  around  the  opposite  exposed  copper  shield  and 
solder.    A    two  (2)  or  three  (3)  foot  "tail"  of  the  lead  should  ror-ain, 
•  DO  NOT  CoT, 


JACKE 


SOLDER 


 WRAP  GROONU  LEAD-  

■  ~-r7 


^TA!L 


T.7SZ 


SOLDER •  JACKET 


4.    Shielding  and  covering  the  splioe, 


a. 


(Kead  this  step  through  before  starting).  Cover  the  entire  spli 
with  two  half-lapped  layers  of  \  inch  8380  tape  as*"follows$ 


ce 


(1)  Start  the  tape  1-inch  on  the  cable  jacket  on  the  opposite  .fide 
of  the  splice  from  the>  ground  lead  "tail".    Half-lap  across  the 
splice  and'  1  inch  onto  that  cable's  jacket.    Tape  tightly 
around  the  point  of  ntt^chcn«nt  of  the  ground  lead  "tail", 

(2)  Now,  fold 'the  "tail"  flat  against  the  side  of  the  cable  and 
fill  it  with  solder  for  .Winch  on  each  side  of  the  point 
where  it  passes  over,  the  edc*  of  the  83HO  tape 


1 


6  IS 


,L:  


HNISH 


■MUST  i  AY1  H  Q\-  8380  TAPE  - 


f     ■<  >* 


Vt" 

Vi" 

r. '  a 

I  API  AHOUNO  GROUND  LEAD 


FPUC 
OF  JACKf 
UNDER  TAPE 


FT       I  » 


(2)     'J>y,  tightly  half-Inn  the  eecond  layer  of  8}80  tape  back  to  the 
starting  point.    Wrap  ovar  the  ground  lead  oa  this  layer-  The 
(*ol<'ur  filled  area  atiould  be  approximately  half  covered  with  tape. 


MMSH 


ONI )  LAYEf{  OF  8380  TAPfc 


I  f 
11     i  * 


MiNO  U  <\0  FLAT 


b.    Cover  ail  t.-v»<«&  pravioMsly  applied  with  two  half-lapped  layers 
of  vinyl   cowr  tripe  fi^  i\»liowsS' 

(l)    Lit'U't  /  inch-..;  Dij  i:!.o  c.hMo  Jacket,  tightly  wrap  across  the 
r.p!  ict«  *l  lnc;.eb  onto  thti  opposite  cable  jacket. 

(-■)    T;:      tho    ;r/^i  Ind  "tail"  flat  against  side  of  cable. 

O)     Wow,  wr\n  tightly  l-ick  to  the  starting  point.  , 


•  .'  »i      I  A'  '\i 


'•'  '  '..'NH  IAYLR  COVER  TAPfc 
f  1Kb!  IAYLR  COVER  TAPE- 


JACKET 
EDGE 


*  •   y  '  •      •  t 


ro.iucte,  C/V  V. 


,  C'i;i:-t..-r  £11,   IV  and  V, 


WrtWor^r^md  f4v»tt»*«*  RMV*w*t»e"  Edition,  Edison  Electric 

Institute,  i'M.:-:-  lo,  cW/>. 

Uesi|;n  and  Jii^ln«i«rin;;  -Manual,  3M«  liLectro^Products  Division, 
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CONSTRUCTION  UECTRICiAN  SCHOOL 

CE  HC  CAPLC  SPLICING 

^on  SHEET  1.3.4.2J  *  ' 

?TITif)     if-:  "MWWA5T'  PRINT  C-MPD-? 

V'l'-  Jf!  ^h*'«--t  ii  cesinr.ed  for  your  use  and  it  provides  the  necessary 
;n'on'<fl'(,r  t,uU      needed  to  complete  the  assigned  splice.    Befcrc  you 
piececc  read  tht  crtirt  job  short  and  any  instructions  that  n*y  be  ircluced 
v."  in  t.hfc  kit. 

« 

• rc;-'  thc      ' u.;^  h^  btyun  it  should  he  continuous  and  <*s  rapid  as  cooe 
hr.rkrarsipp  will  allow  in  order  to  minimize  the  exposure  of  insulate  to 

t     ci  t>"  osphei  i  . 

:  .'tis faeluiy  caLlo  jcintsare  largely  dependent  upon  thf  qualitv  of 
urkiuishV  therefore,  the  splicer  n-ust  h«jve  *  krowlcdye  of  accept,--!.  1  ;• 
•p.<cini  practices  and  proficiency  in  the  use  "of  tcols  and  ratenels. 

u,  IfV-tM  Af.[.i  ?-V"TEP IALS 

* 

1.    LabU  splicers  tocl  box 

1  ■?  t  k  S  cM 

r.haf  t  t*f'ir(.  stone 
'■c  1  d c  r •  i  r c  i.  uppers 
:.     Co-'prossior  tools,  Burndy 
?..     J  v tool     Vc9-  J 
t.     .'ypi-f'S<  Y.W'  (hydraulic) 
Kyj.rj  •,  ■   Y?'..  (  hydrau  lie) 

6.  CaMe  strippino  tools,  PL*'  type  SC.,  various  sizes 

7.  «t  (.able  penciling  tools,  PLf-'  type  PT,  various  sizes 
0.    Cable  si  ker 

9.    Resin  pressure  qun,  See tc beast  T-4A 
"10.    Cable.  XU'  shielded,  1/C,  AWG  M/0  . 

1 


SOS 


M  SIXCT  l.:.4.2J  {continued} 
11  ■  Connector*. 

a.    Purndy  Mvlin*  YS2fi  cr  1  ft  b  £4512  (4/C) 
K    Hurndy  lylir.*  y<;  ?(,  or  I  f,  B  54510  (?/o) 

'«'.  T<>! 

1.    Sjvxir,  r,a  tch  Nc .  P-3,  9G  5975  00909  2053 
t.    f-nhywi  i(.tii, ,  ccof.ch  Nn.  {•-/} 

l!-    Vlr>]  i'^^tu.  1"  >■  JOf,  Scotch  ?8C  -  9G  5970  CQ926  7220 
1.'.     Imji'Uui   rittir.c,    Scotcnidf.t"  P-l  -  9G  5975  00992  358$ 

« 

1".    f.c-'h-  fcr  14  Rwbir  f  nature  gun,  P-5  -  9G  5975  0099?  3590  * 

90^970  uWki?tT  tU'CtriCjl  insulatin^  No.  4,  sizes  "B"  &  "C" •  - 
10.    Atrdsive  paper.  Grit  320,  9G  5350-00229-3086 
]7-     'c-lut-r,  win  f.N-'.i:  -  3-139  273  1637 
IT.     TriC> lorethylcf r 

-rr  . iff*- 

•erft.n.  Job  5teps  as  uutlincd  in  Design  and  Engineering  Manual  for  splicinc 
;..c  tennna  tire  sowe,  taMe,  3?<  Fl  ectro- Products  Division,  Minnesota  Mn  no 
ind  Manufactunr.r  Company.         '  •  mi-Mtui  i.iiuni) 

TF'  [';{ »  fP  ■  - 

•  I^Afte.  and  Sir!  U  rs  -  Theory,  ^Practice ,  PLH  Products,  4799  w. 
1,0th  Urcrt,  CVveU,.^,  i  Ho    4413T,  ChapTFr  III,  IV,  and  V. 

•  ^jii^und  f-ys_ti-:-.N_  Ft  f c rence  Cook ,  1957  Edition,  Edison  Electric 
Institute,  paqes  2.15,  }b,  29,  and  9-43. 


MSTRUCTOP.'S  INITIALS 


CONSTRUCTION  ELECTRICIAN  SCHOOL 
CE  "CM  CABLE  SPLICING 


JOO  SHUT  1 .3.4.  u 


CULL)    "Col  lye;"  Print  No.  SP.-4;  Mine  Power  Cable  L-1S  kv.  StraicM 
Splice  (Shielded)  3/C  ^ 


!f,]pontin  ion 

V'V  jyt,.sh*.t.t  is  cesiqred  for  your  use  and  it  provides  the  necessity 
'rfVrn-ation  that  1s  needed  to  carpi ete  the  assigned  splice.    Before  you 

]r;tK'l  n:*r  -hr  ont1rr  job  sheet  and  any  instructors  that  ray  be  ir.du<V< 
>  i tr  the  kit.  , 

!;Vce  the  splicing  has  begun  it  should  bo  continuous  and  as  rapid  as  qood 
u^«-«insMp  v.  i 1 1  allow  in  order  to  Mr-imze  the  exposure  of  insulation  *o 
J  ht  u  tr  os p here .  '  " 

L-at  is  factory  cubic  joints  are  largely  dependent  upon  the  quality  of 
uorkn-arship    therefore,  the  splicer  rust  have  a  knowleore  rf  acceptable 
PI  Hinc  practices  and  proficiency  in  the  use  of  tools  and  materials. 

« 

'•    T^r r;_« .a tic _rs_  and_ _Spl_ice_s_     Theory  -  Practice,  PL?!  Products,  «7f<c  \, 
l-jttn  c,tru:t,  Cleveland^,  T)h  io^l  35",  rhapter  III,  IV,  and  V. 

••    u.n.d-0riLr.0.urd  Systotrs  Reference  Book,  { 957  Edition,  Ldiscn  Electric 
Institute,  pae.es  2-1 S, "TIT,  29,  and  9-43. 

EQUIPMENT  /V  [..•  ;*ATEPIALS 

'  .    (  abl<-  sol  iccrs  toe  1  box 

: .    \  a  c  k  s av. 

■".harpen.irc  stone 
!.    Soldering  coppers 

Compression  tools,  burndy  G~° 

a.    hytocl  r- Y?9- 3 

t-  .    Pyprw  Y^fl  (hydraulic) 
Kyprf^f  Y35  (hydraulic) 


JOB  SHEET  1.:. 4. 3J  (continued)  i 

f».    Cable  striptinc.  tools,  PLM  type  SQ,  various  sizes 

7.    tab.lc  pencil irq  tools.  PLM  type  PT,  various  sizes 

P.    Cable  slice* 

m.    CaMt.-.  >tf   sf-ieloed.  AWG  2/0  or  4/0 

It  .  "  iot.nccttr  -  llurr.dy  relink  VS?G  or  T  &  E1  £4510  (170) 
1 1 .  Tape 

a.    Ser  i  -conduct i r.  ,  "Scotch"  13  ,or  equal 

t.    !;it;r  voltai  p.    Scotch  ?1t  OF  8380,  Bishop  Ci-seal.  (Tonic  No.  3T) 

90  9V,'U  Oi.Wl  '<<91 

c.    !!.hi»?l<!ii;(,  trv.ui,  Scotch  <:4,  Icniic  No.  15T 

a.    Uny!  plastic  ,  1"  >  1  Oh  * ,  'Scotch"        -  90  5970  00926  7220 

1J.    Mt-rasivt  paper.  Orit  uV,       f»3f»0  00229  3086 

l;..    Solder,  Wire  L.N- f^0  -  90  34  )9  273  1637 

1<«  .     Tr  ;cti]oreTh>  Um.T' 
'.'Ti  Px'.  • 

IV i  ton-  Jut  c>t»pL  n.tln.c'd  it.  Col1;c  ( Mine'.  Power  Cable  b-15KV)  Straight 
r,i  hi!    Inst  r  jctioi.'-. ,  foll>tr  Insulated  Wire  Con,pan> ,  Lincoln,  P.  I. 


INSTRUCTOR'S  INITIALS 


CONSTRUCTION  ElCCTRICIAN  SCHOOL 
CE  "C"  CABLE  SPLICING 

M  ShLCT  1.J.5.1J 

(TITLt)    "bCOTCI:'^  K  TAIt  TFP.MINATION  KITS 

irTRouxi  ioi 

'ills  jet  -lice*  is  it  si?;  red  for  your  use  and  it  provides  the  necessary 
*«funi.ation  that  is  needed  to  complete  the  assigned  splice.    Before  you 
i ''  eecc!  rrec1  the  entire  jot  sheet  and  any  instructions"  th«t  nay  te  ircluce 

;.  i  U  i  hi  lit; 

i'ree  tm  spluiu,  Siar  begun  it  should  be  continuous  and  as  rapid  ar.  qcori 
w.rkhar<hi|.  i-ill  allow  in  order  to  minimize  the  exposure  of  insulation  to 

tin:  atmosphere. 

rt\  ist actory  cable  joints  are  largely  dependent  upon  the  quality 
workt.arshij  ,  therefore,  the  splicer  must  have  a  knowledge  of  acceptab^ 
splicing  practices  and  prof iciercy  in  the  use  of  tools  and  material^. 

\.    Teni-inatier-.s  a nd  _5jp  1  ices  -  Theory  -  Practice,  PLM  Products,  t.7c."j  ... 
I'ji'th"  VtrVe'tV  Cleveland."  OhTo  '44f:I.T  Chapter  113,  IV,  anci  V. 

?.    Inde rn re u nd  Syji uteris  Reference  Book,  1957  Edition,  Edison  Electric 
Institute".  Chapter       Sec  D. 

ilOUlFUEM  Alb  MATERIALS  ■■ 

i.    Cable  splicers  loci  box  c 
?..  haeksav. 

Sharpen  inc.  stone 
•1.    Soldering  copper'- 
E.    Ccf>*press1on  tool 
f.,    Catle  stripping  tool 
7,    Cable  pencil  1 inq  tool 


G"1 


so<? 


JOE  SHEET  1.5.5.1J  (continued) 

9.  table,  ttT. '5  Kv,  shielded,  awm/o  ' 

10.  3M.  Co.  "K"  tape  tenr.inatiot.  kit 

11.  Lug,  liurndy  YA2S ,  AWG  -1/0 
K\    Solder,  wire  cjN-50 

.)(•!,  rJ\f  l 

f'jrforT  Job  Stwps  as  outlined  in  Scotch  K  Tap(;  Termination  Kits  Inst 
rorP,m  ,  rirctrc  Product  Division,  Saint  Paul ,  Minnesota  5510]! 


ruction, 


INSTRUCTOR'S  INITIALS 


iKLC 


CONSTRUCJIOK  tlEtTRICIAN  SCHOOL 

« 

CC  "C".  CABLE  SPLICING  ,  . 

.'OC  SMELT  1  .  ■  .6.  IJ  • 

s'iitll)  Straight  transition  splicf  w/oii.  stop,  b  kv^i/c,  xlp  to  vcl 


This  jcb  smet  is  design  eel  to  be  used  by  you  for  actual  stop-by-ne,* 
i-rotecurou.tc  nake  a  straight  joint  between  lead-covered;  and  non-lead- 
ccvered  cablt-s.    Application  of  these  procedures,  step-by-step  is  abso- 
lutely essential  to  insure  that  your^ splice  treets  the  standards  required 
*<   r.  reduce  a  ^-c  utle-f  rt  o  joint.    READ  the  reference  material,  the  entire. 
:.  I  "shoe4  arc  .'vr-  hicjin  the  jot  steps. 

ij.vio  ground  Systci.-s  Reference  Rook,  1957  Edition,.  Idi  sett  Electric  Institute, 
Ra<;es  0-1 J  through  9-TC  * 

ifHIPMENT  /Vfi  f'ATlF.IALS  . '  ' 

Cable  Splicers  "Tool  Box 
Hack  sai 

Cable  stripcer 
Table  Fencil inc  Tool 
Sclderire,  Copper 
Cci.  pound  Kettle 
Butane  Furnace 
Sharpening  Stone 

Lead  covered  cable,  VCL,  3'  length 
Non-1 ced  covered  cable,  XLP  3 '  length 
i  onnectcr  ,  copper-f.pl  i  t- tinned 
Sleeve,  Ifcd 

Heeve,  lead-auxiliary  ($") 
Insulatine;  Varnish  ( Glyptal -Aeri sol 
Tapes 

a.  1/4"  "F'ibc  i  f;*il"  dry 

b.  I/2'  Varnished  cai  b»ic  or  r,olvestc.r,  cil  immersed 

c.  1/:"  '  "  " 

d.  3/""  " 

e.  3/4"         "  "        1;        "  dry 
t .    Copper  f  esr.  Tape,.  1" 
cj.    1/2  '  Cotton  Tape  .  . 

h,  Paper  paster,  C" 

i.  3/4"  Pubfaer'tape  (when  necessary  f/step  10} 

 O/iliJi^ifiJiJtafie     -  :  _  ♦  

k.    3/4"  Vinyl  tepe 

<■>  'J  ' > 

'  ^  1  , 


.H»i'  Siltf!  1..1.6.IJ  (tontitiutd)  •  '  **** J 

H  .    I  il  liny  COiiHHjufu! 

lh •  ■■•j^^l^^^^bmslye.cloth''  .  .  ..   -  * 

It.   TrfcrW^hylene  (TCE) ,  w/]i*t  free  cloth 
1CJ.    Solder  frwin-  50-50) 

2C.    Solder,  wiping  (40  £-0^  ;  ,  . 

0C1(  STfPi- 

]'    jIV'hoet*1  y0t'  hiVC        rcce$sary  tools  find  materials  as  listed  in  this 
2.    Train  and  cut  Varies. 

K    Iitlc<Ca'l,1US  tU  desir£d  tincl  P°sit1on  allowing  an  overlap -of 

.    CWlif!:    AVOIi.  Sf  vr  RC  ULfoDINC .    ALWAYS  ABIDE  BY  THE  MANUFACTURE '  S 
KIMMUfi  BEND INC  RADIUS.  ' 

L\    Cut  cobles  to  butt  squarely  at  the  desired  center! ire  of  splice 

(joint). 

r.OTL:     THE  CABU  (if,  Ofjf  SIUF  OF  THE  CENTERLINE  FUST  BE  STRAIGHT  ENOUGH 
mn  Til  LEAH  SLEEVE  TO  MIDI  CVFR  IT  OR  YOU  WILL  HAVE  TO  CPLIT 
M.D  OPEN  YOIR  SLLCVL  TO  PLACE  OVER  SPLICE  (JOINT). 

.    f  reparr  the  lead  sleeve. 

a.    Clean  both  ends  of  sleeve  for  three  to  four  inches  by  scrapinc, 
with  <i  shave  hook  .brushing  with  a  file  cleaner  brush. 

t.    fppl.v  steri?,(  flux  tc  cleaned  portior  cf  the  sleeve.  ' 

c.  feat  down  one  end  of  sleeve  to  fit  the  lead  covered  cable.  Use 

a  cable-  eresr.cr. 

d.  Slide  sletve  or;  the  le^d  covered  cable  back  out  of  the  way  of  • 
the  joint . 

;.    Tinning  and  Vemovine- the  lead  sheath. 

<»•    r<"1  thf   lead  sf-»»«>tr  at  f  plus  \  the  length  of  the  connector 

l-    !;if,t:  *-h<  '-tut!,  cf  the  nark  with  a  sheath  knife  and  tinners 
howrer.  '  \ 


/ 


m  SlftCT  (continued) 

X)  -^Ti°ii:    5»«  SHOULD  SE  APPROXIMATELY  OWE-HALF  THROUGH  THE  LEAD  c H 
}  '  00  NUT  DAMAGE  THE  INSULATION" 

c.    Clean  the  lead  sheath  for  3"  beyond  the  rino  with  a  shave  hoofr  < 
rile  c leaner  brush  and  apply  stcarlne  flux." 

4.    Apply  paper  pasters  on  ends  cf  cleaned  area  sc  a*  t"  have  ?!  " 
rr  exposed  cleaned  cable  sheath.    The  first  paster  should  cover 
,     .  tic  nnc  plus.'"  of  the  cleaned  portior. 

e.    Tin  c)L>ane<$  port  for  of  the  cable  sheath  with  wiplnr  S01c«i 
ur.u.c,  correct  procedures. 

4*.    P.enove  p^pcr  pasters. 

Slit  the  sheath  frcn.  end  to  the  rim  usinc,  the  sheath  lcr,1*c 
tir.t:e-s  hann.er  usir.^  correct  procedures. 

h.    Remove  the  lead  sheath  by  cperinc  with  the  sheath  opener  and  »it, 
a  thistinr,  notion  leave  a  natural  hell  on  the  reMimrc  sheath. 

WyiliV'    00  N0T  L^AVL  ANY  SHARP  POINTS  ON  EDGES  OF  THE  SHE  AT1  . 
Remove  jacket  on  rubber  or  plastic  insulated  cable. 

*i.    Remove  7"  of  jacket;  by  rincjinc.  and'  spl  1 1 tine  with  sheerer  < 
kr.i  fe.  .  1 

c/-UTJi'!.:V   D^  NOT  DAMAGE  OR  NICK  INSULATION. 

Remove  rctallic  shield  from  the' cable  leaving  1"  of  shield  from  tie 
jacket. 


and 

V 


Rerov-e  the  semi -conducting  material  tc       tror  the  shielding. 

CAUTION:    ALL  SDU-CGNDUCTIt.'C  MATERIAL  MUST  BE  REMOVED  FROM  THE 
INSULATION  TO  PilCVENT  YC UP  SPLICE  FROM  BREAKING  WUH 
UNDER  LOAD.  ' 

Pencil  the  jacket  end  V'  usinc  a  sharp  kpi'fe 

Clean  3nd-  tin  a  5"  auxiliary  sleeve  using  correct .procedures. 

Titjhtly  fit  the  auxiliary  sleeve  over  the  cable  end.    If.  rt^y  be 
necessary  to  build  up  cable  with  rubber  tape. 
<\ 

_../£fiJx.fefiPfier_ M&h.  ism  iwm.  tfaa  JiEtallixL-^toeUino. -oa  to  -the  v.. 

auxiliary  sleeVe. 


'  -5/3 

JOS  SHEET  1.3.6. 1J  (continued) 

< 

4.    Half.  Up  thfc  capper  m>%h  tape,-  '        /    '  ^ 

t.    Spot  solder  the  shielding  tape  to  the  auxiliary  sleeve  and  to  the 
f  Gallic  shielding  usinc  a  hot  soldering  iron  and  50-50 bolder. 

mrw.;    WHO!  OVERHEAT  INSULATION  AS  IT  KILL  CAUSE  FAILUPt  OF  THE  - 

<r.    Prepare  cat      ends  for  the  ccnnectcr.  ' 

a.  Park  ends  one  half  the  length  of  the  connector  plus 

b.  To  prevent  the  varnish  cambric  factory  insulation  front  urwincinc 
wrap  oth  dry  varnished  cambric  tape  .and  tie  off  6t  sheath  end/'  * 

c.  Cut  the  insulatior  squarely  down  to  the  corductcr  with  shce*>Akcrs 
Ki.ift  or  taper  knife  at  the  mark. 

LlALlLG!i:    00  NOT  NICK  THE  CONDUCTOR.  \  ' 

d.  Pencil  the  insulatior  for  a  distance  of  3/4"  using  comet  proce- 
dures. '  K 

13.    Installing  Ccnnccttr 


polish  exposed  conductors  and  connecter  thoroughly  usino  non- 
conducting abrasive  cloth.    Wipe  with  a  lirt  free  cloth'and  solvent. 

b.  fit  ends  of  Conductors  squarely  in  the  center  of  the  connecter 
frovide  snail  yap  between  conductors  for  oil-stop, 

c.  Crirf.  ,  solder  and  polish  connector. 
Preparation  of  splice  (joint)  for  insulatinc. 

a.    t'sinr  non-conduct  inc.  abrasive  cloth  roughen  and  clean  the  insulatior. 
on  the  ncn-lead  covered  cable;  then  wipe  with  lir  t  free  cloth -and 
soiver.t.  • 

I.    Penove  the  dry  varnished  car.hr  ic  tape  and  one  layer  of  factory 
insulatior,  rror.  the  lead  sheath  covered  cable. 

WTfc:    .THIS  WILL  ELIMINATE  Af«V  FOREIGN  MATERIAL  THAT  KAY  HAVE 
•    .ACCUMULATED- Cfl  THE  INSULATION. 

15,    insulating  the  splice  (joint). 


<4  . 


,ERJC^  _   _________  _  _  ^ 


JOB  SHEET  1.3.6.1J  (continued! 

'    ■•  i 

a.    Build  an  oil  stop  on  the  non-lead  covered  cable"  by  starting  -with  e 
coating  of  oil-stop.    Then  apply  four  one-half  Upped  layers  of 
varnished  cambric  tape  with  a  ccatinr  of  lacquer,  *enafr,el  cr*ci1-st< 
compound  between  each  layer;    The  oil    '■  p  is  to  or,  fron'thf 
auxiliary  sleeve  to  the  center  Qf  .the      ,iectot  .  ' 

.  KCTt:    All'Oli  THE  COMPOUND  TO  DRY  BEFOP.F  THE  ME  XT  lWOF  TAPE  IS 
APPLIED. 


~3- 


n.    Fill: the  space  between  connector  and  leed  covered  cafcJr  in<ulat1or 
with        inch  wide  oil-wersed  varnished  cambric  tape. 

rAtJIOfi:    AVOID  Alfl  VOIDS  IN  YOUR  TAPING. - 

/    c;  *  Tape  over  the  cennector  and  pencil  with  V'  cil-immersed  varnishrd 
canbric  tape  up  tc  the  leyeT  of  the  factory  applied  Insulatior. 

.  d.    f.uilc  up  splice  with  3/4"  oiUimiersud  varnished  can.br ic  tape  tc 
two        times  the  factory  applied  'insulation . 

to 

NOTE:    APPLY  TAPE  WITH  ENOUGH  TENS  1 Of  TO  ELIMINATE  V0IH5  BUT  NOT 
.  EMUCH  TENSION  TO  CRACk  1FE  VARNISH  ON  THF-TAFL 

16.  Install  ar-d  wipe  lead  sleeve. 

a.  .Center, the  lead  sleeve  over^the  splice  and  beat  ccwr  the  tnr1- 
tightly  on  the  cable  shea.th.V_~ 

b.  Apply  paper  pasters  on  the  sleeves  and  sheath,  wipe  joint. 

17.  Seal  -the  non-lead  covered  cable  end  of  the  sleeve. 

t 

a.  Apply  two  {ZV  one Jwl f-lapped  lasers  of  Ozone  resistant  rubber 
tape  ever  the  dxposed  end  of  the  auxiliary  sleeve  or,  to  the  cable 
jacket  to  form  a  water-tight  seal.    Cover  this  in'th  vinyl  tape. 

b.  Apply-  two  (2)  one-half  lapped  .-layers  of  friction  tape  over  the 
vinyl  tr.pe  and 'apply  a  protective  coat  of  enanel  overall. 

IS.    Filling  the  splice\. 

'  V  -  v 
a.    Make -a  V-shaped  hole  at  each  end  of  the  lead  sleeve  with,  the 

,   cable  sheath  knife*  end  tinners  han'ner. 

CAPTION*    DO  NOT  DAMAGE  INSULATION 


V 

JOB  SHEET  1,2.6. 1J  (continued) 

b-    Hea.t  the  fil'ling  ttsnipouftd  to  the  designated  pour i no  temperature  , 
on  the  butane-  furnace. 

*>  ■     ■  '  ■ 

c.  Til]  the  splice  with,  compound  by  pourino  in  the  lov/er  V-^haned 
hole.  *  .  '  .  ' 

d.  fcldtr  the  hcles  closed  with  4.0-50  solder  usi-r.t  a  sol dtrinc^ccppe^.- 
f/iJJ^  •    OBSERVE  /'LL  SAFETY  PRECAUTIONS  WHILE^iGLOER  W-,. 

}.    Prepare  the  splice  f<jr  ten  and  hypet 

a.    Contact  the  instructor  to  supervise  the  text! 

i.    /lfter  the  test  is  ccn.plete,  disconnect  the  splict.  fror.  test  leaas 
^  and  break  down  the  cable  a*:d  splic'e.  e  ' 


INSTRUCTORS  INITIALS* 
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CONSTRUCTION  EttyRlClAfl  SCHOOL 
CE  "C"  CABLE  SPLICING 


JOB  SHEET  1.3.7.10      ■'■  ' 

(TITLE)    U  ^.'SINGLE  CONDUCTOR,  vrf  CABLE,  GROUNDED ,  BRANCH  SPMCP 

A 

rnTRcniinicN 

•  his  job  sheet  is  designed  to  be  used  by  you  for  actual  step-by-step  splicing 
procedures.    Application  cf  these  spitting  procedures  is  essential  tc  coed 
.rouble  free  pcta  service.    These  -instructions  do  not  purport  to  ccver  all 
Lttai.bcr  variations  in  equipment  nor  provide  for  every  continrrncy  *o  fc»  ' 
not  in  connection  Mth  installation,  operation  or  malrtenance    "  \ 

Before  starting  work,  see  that  the  drawing  of  the  joint  to  be  built,  the  tools, 
rrtajials  and  equipment  are  al.l  at  the  site  of  installation.    Once  the  Wcim 
has  begun,  it  should  be  continuous  and  as    rapid  as  good  workmanship  fcilKallov 
in  oruer  to  minimize  the  exposure  of  insulation  tc  the  atrcosprtere   >  ZatiU 
factory  catle  splicing  is  largely  dependent  upon  the  quality  of  workr unship-' 
UiercTore,  the  splicer  must  have  a  knowledge  of  acceptable  splicinc,  practices 
and  proficiency  in  the  use  of  tools  and  materials.    The  cable  splicer  nu^i 
alsc  do  his- best  because  if  he  doesn't  he  may  be  the  one  repairing  or  rc-^ 
splicing  the  cable.  „ 

read  the  entire  job  sheet  first,  then,  1^  over  all  the  splice  drawirrs.  * 
Turn  to  the  first. splice  drawirr  or  the  drawing  you  require.  Begin  ly~ checL 
ir.g  tor  all  tcols,  materials and  equipment  required  fcr  'splicinc         i  i. 

'   '  ./      .    *-  1 

REFERENCE .  :  ' 


L 


!.    Underground  Systems  Reference  Cook,  1917  Edition,  Edison  Electric 
.    Institute,  pages  9-10  thru  0-22  v 
-* 

QUIPMENT  AND  MATERIALS 
Y.  Cable  splicer's  tccl  box 
2 ,  ^  Hacksaw ^  *  . 

2.    Sharpening  "stone 

4.  PI iers,  eagle  beak  '  w 

5.  Lead  sleeve  jrlitter 

6.  Melting  pot  (solder) 
e.  Electric 


b.    Cast  iron  ^       /  4 


5 


.    >  '  S/7 

JOB  SHEET  1.3.7. 1J  (continued)  ■ 
J.    tas  furnace,  butane 

*  » 

8.  Windshield 


S. 


Cable  slicer,  hand 


10.    Oil  pot,  funnel,  ?  oil  pan  %? 

11 '    C%e*  15  kV'  VCL'  Af  1/C  (5'  per  stU£ient).  '  ' 

12.  Cowffector,  split. tinned,  4/0,  branch 

13.  Tapes  •  ' 

a.    Varnished-cambric,  oil  immersed,  Irvinlngton  1/2"  am*. 3/4"  No.  2f>ll 

i.    Varnished  Polyester  Web  Mbermat  1/4"  and  3/4", No.  2551     •  * 

c    Cotton  •<  *  *  ■  / 

d.  Muslin 

lead  crotch  piece-  (/--I)  for  branch  joint 


14 


15.    Irsulatinc  Oil  No.  219  ,  v 

'  U .    lead  sleeve,  3  1/2"  X  lg" 
17.    Abrasive  cloth  (r.on-conducting)  \ 

'  Solder,  ^0/60  wipnc,    /  "f 

19.  Solder,  50/50  span  -  * 

20.  Stearine  candles 

21 .  Paper  pasters  *  .  ~~j 

22.  1,'ipiny  ra<js  * 

§.CB  STEPS,  "  .  • 

1 .    Cable  preparation  • 

*  r 

CAUTION:  "  Make  sure  power  cables  are  not  energized  before  start inc 
work.  •  ,x.  « 


CCB  SHEET  1.3. 7.1  J  (continued)  / 

a.  Arrange  the  cables  iij  the  desired  fit.al  positior  « 
(1}    Avoid  severe  bending 

r 

(2)    Allow  slight  tyerVap  of  ends  ' 
h.    Cut, splices  to  butt  square^  together  at  desired  center!  of 

VW£:    Slide  the  sleeve 'overftlie  splice  end  ha  vine  only  one  coble. 
Preparation  of  lead  sleeve  * 

c 

f-    Scrape  feoth  ends  of  the  sleeve  for  3  or  4  inches  with  /rasp  or 
-  ;     snavG  nook  r 

b.  .    ply  stedr^e  flux  to  cleaned  portiors  ^ 

c.  Beat  jdown  offe  end  of  the  sH-qye  to  slightly  larger  than  cable 
ciamecer  . 

d.  Slide  beat  down  end  first  over  ond  .end  of  the  cable 

"  r 

.  .  "errcving  the  lead  sheath  J. 

Measure  and  nark  the  sheath  at  a  distance  "AT1  and  MA2"  from  -ablrj 
ends.  v  * 

t.  .Score  the  sheath-to  a  depth  slightly  less  than  1/?  of  it*  thick- 
ness completely  around  the  cable  at  these  marks  using  the  chippinc 
knife  and  tinners  hanger.  - 

c.  Scraps  the  sheath*  clean  on  each  cable  for  at  least  3  inches  beyond 
the  score  and  apply  stearine  flux. 

d.  Apply  paper  pasters  on  cable  ends   ■  "f 

(1)    Ue  to  coveX  the  score  plus  1/2  inch  of  th^cleaned  portior 
{2}    One  at  opposite  end  of  cleaned  area 

e.  Tin  cleaned  portior  cf  cable  sheath 
CAl'TIC'H:    DO  NOT  burn  through  cabje  sheath 

f.  Remove  paper  pasters 

.  *  G<*.{ 

3  « 


•5/9 


'i  \r 


JOB  SHEET  1.3. 7.1  J  (continued)         "  '      *  ' 

g.    SHt  the  sheath  up  to  the  score' from  eacrend,  beinc  careful  n«*  v* 
to  Injure  the  Insulation  using  a  chtpplnf  knife  anSSl^s\«  , 


K  ^iflj^,1^  ShfVl  such  a  tanner  that  a 

formed  at  the  end  of  the  sheath 

Preparation  cf  each  end  for  connector 


a. 


Apply  one  layer  of  dry  varnished-cambric  Tap* 


Henove  insulation  an,d  internal  shielding  tape,  fnoni  each  cable  erd 
C£UTI0T.:    DO  NOT  nick  the  conductor 

Protect  the  eras  of  the  exposed  insulation  from  the  heat  of 
soldennc  by  wrapping  with- a  dry  cotton  tape  back  to  the  lead 


riacinc  arJ  solder  ing  of  connecter 


\ 


Clem  ti.j  exposed  conductor  thoroughly  and  apply  stearine  flux\ 

Ti    fne  conductor  erMs  into  the  connector  with  ends  buttfnc  firmly 
in  center  and  with  theNdot  or  hole  in  the  connector  on  top 

onto  the*  enactors*  ^  ^  SWeZB  ^  connector  .tightly 


NOTE 


The  branch  cable  size  should  never  exceed  the  size  of  -he 
main  cable.  If  a  branch  connector  is  not  available,  wrap 
the  branch  to  the  main  cable  using  a  #14  AWG  tinned  copper 


d.  Apply  heat  and  solder,  making  sure  that  connector  and  all  -dents 
caused  by  squeezinc.  get  filled  with  solder, 

e.  Remove  excess  solder  and  smooth  off  all  burrs      '  « 
6.    Prcparatior  of  splice  for  insulation 

a.    Remove  the  protective  covering  from  ends  of  insulatior  and  check 
•    for  excess  solder  build  up  under  the. cotton  tape.  -  * 


si- 


i  ERIC 


 : 
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JOB  SHEET  1 .S. 7.1 J* (continued)  ". 

b.  Remove  Nthe  . outer  lawyer  of  factory  insulation,  to  remove  cHrt 
,    particle's  back  to  the  lead  sheath  '  * 

'  •'/  \  v.  *  ' 

c.  Pencil  the  insulation  or  trim  r 


CAUTIONS,  Handle  carefully  and  keep  knife  sharp4"  DO  NOT  njck 
e      conductor  *  ~ 

Wipe -clean  with  a  dry  cloth  the  polished"  surface  cf  the*  cc'nnector 
and  exposed- conductor.  .  - 

•N$TE:  4lake  sure  that  no  conducting  particles  main  on  the 
insulation  ,  ' 

e.    ^oikcut  the  cable  with  a  flushing  oil  if  required' to  rttwve 
dint  ^ndj  ntoist;urp.  •■  \ 

7.    Insulating  the  splice  ,> 

a.    Insulate  at  small  diameter  arf.-as  at. end  of  connector  first  usinq  • 
*     '  1/'"  varnished-cambric  tape 

*  *     *  <■ 

NCTT:    Fill  in  crotch  area  with  folded  layers  of  tape  or  sav.cust 
and  petrolatum  putty.     «...'','  * 

t..'  Apply  oil  immersed  varnish-cambric  3/4"  ,spl icing  tape,  with  approxi 
.mately  50r*  overlap,  to  a  .thickness,  over  the  connector  of  one  and 
qnet half  {1-1/2)  times  the  factory  applied  insulation  or  the  thick- 
ness required  on  the  drawing  (7/16",  minirum).  and  taper  dowr  to  edqe 
of  sheath  on  each  splice  end.  i 

NOTE:    Tape  should  be  applied  v/itfi" enough  tension  so  that  it  is 
not  soft  or  spongy  feeling;  do  not  over-stretch  the  tape 
,  -   '      and  break  the  varnish  coating  on  the  tape*  • 

i  *  *  • 

c:  .Apply  coppermesh  tape,  half-lap  over  each  conductor;  as  illustrated. 
\  \     Spot  solder  each  end  only. 

£.<  ^Construct  and  lnsta.Jl  crotch  piece. 


9.    Closing  the* splice  .open inc,  s\  '» 

„  __.  < ,   _   »..*./. 

a.    Center 'lead  sjeevle  ^ver^splice 

.  b.    Dress  down  sleeve  ends  to  the  cable  .'^eath 


t  .  ..    «         •  v  *     -  V    -      *•   '  >  **** 


JOB  SHUT,  1.2.7. U  (continued)  -  V  ' 

*    MCTfo   ensure  lead  crotch  piece  ts  spot  soldered  1r  £lace  beteen 
0    ,     branch  conductors  and  tinned  before  dressing  ileeve  ends 
*«     dowh.^  The-' crotch  piece  should  .be  one  inch  (1")  frcw  end 
of  l.ead  sheath.  -  '  * f  ' 

c.    Apply  paper  pasters  .  •  * 

«  •'"   S"  w'  .    i  .  . 

(U   One-half  inch  (1/2")  from  sleeve  on  shea  tK  for  cables  cf  tint.  '• 
inch  (!"}  and  under  diameter  *•  ' 

U)    Trree-quarter<l2/4)  of  an  inch  for  cabled  one  inc^  (1")  tc 
three  inch  (3")  diameter  or.  sheath       «    J         *  • 

*  f  « 

.}        (3)    On  sleeve -apply* at  the  ridge  of  sleeve  ■  •,- 

-    d.    Solder  tack' sleeve  ends  then  wipe  sleeve  onto  'table  sheath  T 

•      >:m  ■  ' 

t>.    Pressure  .test  splice  .  , 

r 

1C.  p  Fillinq  the?  jctut  *  / 

a.    Make  two  holes  in  tojj*of  thc^leeve  -'.each  .hole  t'o^ be  'three -inches 
f ron -end  of  sleeve  and  large  enough  to  acconroodate  th£  spout 
of  a  funnel  f  • 

U.    fill  the  sleeve  wi.t.h  Co.  219  Insulating  compoHfrid  whicr  isleated 

tc  the  temperature  as  shown  on  the  label;  this  temperature  shpu'ld 

-be  checked  with  a  ^wperometer  -  •  %? 

r         .  *' '+        •  .  *  • 

F;CTE:    Tilt  the  joint  slightly  and-  fill  through  the  lower  hole  ■ 

»  '  *  /  ,  . 

c.  Level  the  jcint  and  allow"  it  to  -st^nd  until  it  has  cooled*  and, then, 
make  a  second  filling      s  \  J 

■  «  ,  ^  ,        4        ■  ' 

d.  Close  and  clean  the  holes  and  the  lea*  around  them; 'apply  marine 
flux  and  paper  pasters,  then  seal  .the  holes  carefully  with  solder. 

11.    Securing  joint  and  caWe  ,  -  *  .   '».v  •:' 

e.  Bend  cable  to  other  cables  and  ground 


t.    Apply  ccrrosicr.  or  firt  protection  (if  required) 

i' 

c.    Attach  identification  'tag  or  mark  the  cable       t  *  r' 

f 
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CONSTRUCTION  ELECTRICIAN  SCHOOL 

•CE  "C"  CABLE  SPLICING-  r  V>  **' 


t  .1 . 


INFORMATION  SHEET  C£  "CM  1.3.8.11 
(TITLE)    Aluminum  Cable  end  Splices 

INTRODUCTION  ' '      '  . 

For  man*  years,  annealed  copper  (tinned  or  lead  alley  coated  fcton  used 
with  rut ber  insulation)  was  used  because  of  its  high* conductivity work- 
atility  and  handling- ease.    However,  aluminum  cable  Ms  teen  accepted  in  * 
nanvvareas  and  continues  to 'grab  an  increasing  percQit&ut  cf  the  cahle  V 

niarket.  ,  •  ~  .  y 

Techniques  in  desiy?.  systems  using  aluminum  conductors  arc  similar  to 
those  used  with  copper.    However,  due  to  the  lover  conductivity  of  aluminum, 
a  larcer  size  conductor  is  required  (in  compariscr  to  copper)  tc  accommodate 
equivalent  electrical  loads.  * 

When  installing  aluminum  conductors,  trouble-free  .installations,  can  tc 
expected  if  a  basic  knowledge  of  the  naterial  is  understood. 

REFERENCE  / 

1.  Leu  Voltage,  Splicing  ftanual  and  Workshop  Guide,  Electro-Products 
Division, *3K  Company.  ' 

2.  UD  Technical  Manual,  Cyprus  Viire  and  Cable  Company. 

INFORMATION     ■  .  , 

1.    Aluminum  conductors  exhibit  three  characteristics  which  must  be  con- 
sidered. .  These  are  the  formation  of  an  aluminum  oxide  over  exposed 
aluminum  surfaces^  high  creep  rate,  and  its  susceptibility  to  galvanic 
corrosicn.      ...  ' 

,r  a.   Aluminum  Oxide.  -  Aluminum  oxide  is  a  very  hard  film  formed  over  * 
the  exposed  conductor  surface  Within  secohdSudfter  the  insulation  has  been 
removed.   Ihis  film" has  a  high  electrical  resistance  and  acts  as  an 
insulator  over  the  conductors  and  between  conductor  strands,    (Ibis-film.  * 
also  gives  aluminum  wire  its  excellent  ant i -corrosion  property.)  Because 
of  high  electrical  resistance  on  exposed  conductor  surfaces, .electrical 
cc^neGtions-^tfvelop^i^^ 

rliminated  by  the  use  of  "contact  aids"  (Pentrov,  etc.).    Contact  aids  are 
u>n.poum!«.  < obtaining  snu'11  zinc  particles.  *  Thr  particles  abrade* the  oxide 
film  and  insure  good  electrical  contact  between  surfaces.    Th*  grease 
excludes  the^alr,  thus  preventing  reformation  of  the  oxide  film. 

1 

Lh 


■   r  -<j       *  * 


■  '.wwi.'  ■  :;!i!-..,T  i. «.-!.)(  (iui,r::m..ii)       .  •    '  ' 

f.;.  t,  W  «hnr:ietorlBtlc.    Khtw  emptors  or  tomi<!alS  are 

i  £t  or'  ""t'^r        "  to"SM?4y't0  !*y=l<=5"y  n~  ovoy  from  the 
,  i.u...1t  or   »,int  ot  coMrajsion.    This  toiidsncy  is  ey«i >*er*ted  as  tha  4 

t    ?         ""f    «•  °r  1"-3,"re  »<"*»•         "ver  alurinun  iondactora.  When 
..mi  t  o  re-i-tanon  of  tha  connection  uill  i-,Crenso.    The  Bluninum  is 
-otuaUy  cq-soo^d  out  of  the  eomwetor,  or  I4*  with  tfudSf  conductors. 

^i.^i.-^^^^^-.-  (-'aVil^?  Corrosion).    The  third  consider- 
^t«L    ^  T  conductors,  are  connected  to,  or  by, 

t  0  i    (">'<"«^  r;u,ufncti,r*rS  rake  tinned  copter  allov  correctors  for  * 
•!'vlnl  cnr..*:ction»  th-tt  eliminate  this  rSaptW.' 

i 

:-.    Unao^nmnd  distribution  (U3)  onhle  solectian  is  ornentU-lly  the  sar.e 
i...  that  .or  nny  otncr  U^trilution  £yste~  re-rdinjj  capability  of  *iorly^ 
.      '"'d        0dM°;U  Wi'hcmt  — -vo.volta.o  dro?  or  power  loL  ?ofS£l 
••urr^nH  ?',  ^^ntr  must  be  taken  into  account,  such  as  thT 

*int ^UvTr- J  t0f  ;h°r  Vlt^thfe  dUUct-c  Ability  ,nd 

. ^^na*y  ?ri;tMd  /,r:  Ws  &um      *  ^,^1  - 

icwantvtt.-nyitrHl  typo  construction  uvailr.bla  for  nominal  15  -  35  W 

n'utr'-i*in'^th0r'h        "°atr;\1  C°Uld  ba  separately,  concentric- 

M?fnJ     I       F    f  Si'uvai-'  fi.";di^  12  or  ac  A'.-JG  copper  vires  , 

f\l?e  lt fTb'  V° J,rT^  conductivity  in  proper  proportion  to  that 
of  the  inr.ulutod  conductor  is  tho  bj:;t  dosiEn.  .  ' 


:  ( 


(1)    Thii,  mid.,  is  Avnhftblc  with  cbppar  or^dui.iinun  conductors,  « 
nlthosi.jh  th-j  onoontrie  nautr.-d  is  always  eoppar. 


ffJFCRMATIOM  SHEET  1  < 3.8. 1 1  (continued)  -      .'V'  * 

(2)  Directly  over  the  conductor,,  there  is  prodded  a  thin  layer 
of  non-metal  licjnaterlal  referred  to  as  "copductor  shieldinq", 
to  which  Is  bonded  the  insulating  material,  thus*  assuring  « 
freedom  from  air- void  f onto t loir  andltheceby  preventino  corona  ^ 
formation  under  operating- voJtages- at- the' area  of  mexlrun.  stress] 

*3'   P£fT^ab!es  °Pcr«ting  above  2  kv  must  Incorporate  "Insulation 
.    shielding   to  provide  protection  with  respect  to  safety, 
electrical  voltage  stress  and  lightning;   This  insulatior  can 
be- a  conducting  cross-linked  polyethylere. 

(3)  Qver  the  extruded  insulation  shield*  is  the  concent r i c-neu tr» X  * 
conductor.    Some  engineers  have  recognized  that  in  e  siny.le- 
phase  that  much  of  the  return  current  flows  in  the  earth  rather 
than  in  the  concentric  neutral  conductor.    Considerino  this 
they  have  reduced  the  number  and/or  size  of  the  concentric 
reutral  wires.    The  specified  neutral  conductor  must  provide  > 
adequate  mechanical  protection  to  the  cable  and  be  ♦able  tc 

,         handle  any  anticipated  short  circuit  currents. 

b.    Three-Phase  Primary  Cable.  -  The  high  reliability,  economy,  and 
ide  acceptance  of  concentric-neutral  single-phase  primary  cables  have 
ec*  to  the  usage  cf  three  such  cables  to  supply  three-phase  prfoary  loads. 

(1)  When  a  concentric-neutral  is  operated  in  single-phase ,  the  magne- 
tic field  initiated  by  the  current  in  the  insulated  conductor  is 
effectively  cancelled  outside  of  the  neutral  conductor  by  the 
magnetic  field  of  the  same  current  'flowing  in  the  neutral-  ccn-  * 
ductor,  i 

(2)  In  balanced  three-phase  circuits-  using  concentric-neutral 
cable,  there ^'s  no  return  current  and,  hence,  cancellation. 

of  the  magnetic  field  outside  of  the  concentric-neutral  is  not 
effected, 

(2)    Thermal  considerations  must  be  considered  as  circulatinc 
currents  can  flow  1n,  these  shorted  wires,  and  heat  will  "be  ' 
realized  from  (ICR)  less.  *  ,  > 

(4)  One  way  to  eliminate  circulating  currents  in' the  concentric- 
neutral  for  a  three-phase  circuit  Is  to  jacket  (further  < 
insulate}  the  neutrals,  thus  an  open  circuit.    Tr.e  fact  that 

 iKi  j^rxejxt  £Icj^ 

in  the  concentric  neutral  wires.    It  1s,  and  ft  should  be 
<      limited'  to  a  maximum  of  25  volts  by  limiting  tlfe  circuit  length. 


67') 


1  INFORMATION^ SHEET  1.3.8.11  (continued}^ 
f    •       Qt'ESTIONS  .  .  -   ■  - 


1.    Because  alunfinum  is  not  as  conductive  as  copper,  what  must  bedcffc 
v<her.  choosiruj  cable  size?  t 

*     '  ?  . .  . 

«*:  ,       -   •    "  .   «j  '           .  .  -       .  \ 


2;    What  three  (3)  characteristics  must*be  considered  when  t.erkinc  vitl 
elumintr  ccnductors?  • 


 £- 


3,    What  type  cf  insulation  shielding  is  provided  over  the  insuTatior  on- 
UD  cables?  .  *  .  ^   ■  • 


4.    To  eliminate  circulator,  currents  that  create  (IZR)  loss  in  and/or 
betweer  concentric- neutrals  cf  a  three-phase  circuit:  what  rr,ethod  is 

used?  <  s  ■    .  >s  -  ^ 
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CONSTRUCTION  ELECTRICIAN  SCHOOL 
'  CE  "C"  CABLE  SPLICING 
•JOB  SHEET  l.:.8.1J  ■  '  ' 

(TITLE)    Straight  Splice,  15  kv,  XLF,  URD,  Alumlnuw  SpT icinc  Instructors 
INTRODUCTION  ' 

* 

Trie  instructions  outlined  in  this  job  sheet  are  reconipenried  by  Kaiser  * 
A1  un.i nun  and  are  based  on  experience  and  tests  believed  to  be  reliable. 
Industry  experience  has  shown  that  the  splicer  must  use  the  proper  r.cterial 
and  procedures  in  order  to  insure  a  completely  satisfactory  joint. 

Head  the  entire  job  sheet  before  starting  work,  then  turn  to  the  first 
paqe  of  splicing  instructions  and  begin  splicing.    Policy  the  sequence  of 
r,teps  and  observe  all  safety  precautions  which  apply. 

REFERENCES 

1.    Lnderground1  Systems  Reference  Bock,  1957  Edition,  Eciscn  Electric 
Institute,  pages  4-39~thru  4-T6." 

Terminations  and  Splices  -  Theory  -  Practice  .  Pit'  Products,  '>7n9  W.  ' 
15Cth  Street,  Cleveland,  Ohio  44135 

•'•    I'D  Technical  Manual ,  Cyprus  Wire  and  Cable  Lor, pany 

EQUIPMENT  AND  MATERIALS 

1.  Tools 

a.  Cable  Splicers  Tool  Box 

t.    Compression  tool,  Burndy  Y3^  A  •  ' 

c.  Hacksaw 

cU,    Sharpening  stone  ' 
e.    Cable  stripper    -  * 
Z .    Expendable  materia » 

V.    Cable,  15  kv,  XLF  (URO).-AVG  fl/P/T/C-S!  per  student 

b.  Connectors,  Mfg.  Burndy  n     A  i 


JUE  SHEET  1.3.8.1  J  (continued) 


0)    Ys25A,  I/O  (conductor)  .  . 

(2)    Ys25L,  I/O  (neutral) 

c.  Tape 

(1)    Vinyl,  3/4\  59^0  00816  605C  (Scotch  8C-) 
,U)    Semi -conducting  Scotch  13,  Bishop  17 
,  (3)    High  voltage  3/^"  x  3.0 \  5970  00931  4451  (Scotch  23) 

d.  Abrasive  cloth,  Grit  320,  5350  00229  3CP.6 

e.  Clean inq  solvent,  trichlorethylene 

1.  Train  cables  into  position  and  overlap  their,  about  6". 

2.  hind  oov.n  concentric-neutral  strands'-  usir.n  several  U&slf  PVC  tape  - 
at  a  point  from  end  of  cable  that  is  a  distance  equal  to  6"  elu*  C 

plus  n  plus  A  plus  half  the  leryth  of  connecter  to  Le  usee.  '. 

";*    ^lthUtKCUitinS  fnLany  c™c^tric-neutr:«l  strands,  unwrap  them  tack 
te  the- binding  of  PVC  tape.    Using  large  pliers  or  other  suitable  toe^ 
twist  strands  to  form  concentric-neutral.    Combined  with  the  taped 
•bmcing,  this  mil  keep  concentric  strands  in  place  when  the  cable  is 
In  operation.    Bend  twisted  concentric  strands  out  of  the  way  temporarily. 

4-    Cur  overlapped  cables'at  center  of  lap,  removing  about  3"  frcn  each 
cable.    Cut  carefully  so  ends  butt  squarely. 

P.    Remove  semi -conducting  jacket  from  each  cable  for  a  distance  equal  to 
C  plus  D  plus  A, plus  half  the  connector  lenoth.    Be  careful  not  to  cut 
insulation.  ' 

Taper  jacket  smoothly  to  approximately  E  times  its  thickness. 

r 

7.    Remove  insulation  and  semi -conducting  strand  shielding  from  end  of 

conductor  for  distance  A  plus  half  the  length  of  connector.    Be  careful 
not  to  nick  conductor. 

y  Taper  insulation  for  distance  D,  using  a  penciling  tool  or  sharp  knife.  - 
If  a  knife  is  used;  the  taper  must  be  buffed  to  even  smoothness  with 
non-conductive  abrasive  cloth.    00  NOT  use  eniery  paper  or  "cloth  as  they 

contain  ireta  144c  part icA  es  $  (Before-taperi ng-wttti  a  i?nif e,  e-xp\rsed7 

conductor  should  be  protected  with  a  few  wraps  of  PVC  tape.    When  taper 

is  completed,  remove  protective  tape  and  thoroughly  clean  exposed  conductor.) 


JOB  SHEET  1.3.8.U  (continued) 

/ 

9.    Join  alUmfnuc  conductors  with  suitable  compression  connector  fil  le-d  with 
-  contact  aid.    If  connector  is  not  filled,  contact  aid  must  be  applied  to 
conductor  before  install  line  connecter.    (A  tapered  connector,  as  designed 
for  high  voltage  splices  should  be  used.)    If  circumferential  compressions 
are  made,  be  sure  to  follow  manufacturer's  directions.    Tile  smooth  lr:y 
st.arp  edges  or  flash  remaining  after  compressions  areyitadt?,:    Clean  off 
excess  contact,  aid  hith  alcohol  or  other  solvent.    Allow  to  c'ry  thoroughly. 

ijl.    Clean  exposed  cable  insulation  with  clean,  lint-free  cloth  and  suitable 
solvent  -  such  as  alcohol,  perchlcrethylene  or  trlcMorethylrr.e  -  to 
remove  all  traces  of  cable  semi-conducting  material.    Avoid  excessive 
use  of  solvent.    Allow  tc  dry  thoroughly  before  next  step.  ' 

§ 

11.    (first,  see  Caution  A.)    Fill  indents  in  connector  with  snail  pieces' 
of  serri-conductinc  tape,  such  as  "Li shop  Ho .  17".    Apply  a  wrap  or  tv/c 
cf  ser  i-con  tape  to  conductor  at  both  ends  of  connector  tc  t limine  to  ' 
sharp  edges  and  fill  in  shoulders  between  connector-  arc!  ccnductct  . 
Help  form  the  semi-con  tape  so  cross-sections  at  all  points  are  as'  i 
nearly  circular  as  possible. 

Urap  half- lapped  layer  of  semi -con  tape  smocthly  ever  conductor  and 
connector  from  bottom  of  one  insulation  taper  to  bottom  cf  the  ether. 
Cowr  any  seri -conducting  strand  shielding  that  extends  beyond  insula- 
tion tapers-  overlap  tapered  cable  insulation  with  sef i -conducting 
tape  no  more  than  1/16". 

1?.    Starting  at  center  of  the  connector,  wrap  high-voltage  iniulatir.c  tape, 
such  as  "Eishop  No.  W962"  or  equal,  in  half-lapped  layers  evenly"tack 
and  forth  over  connector  and  onto  insulation  of  Joined  cables.  Tape 
should  be  stretched  to  n^nufacturer' s  recommendations.  Coritinue 
wrapping  evenly  back  and  forth  until  thickness  over  connector  equals  T. 
Finish  each  layer  slightly  short  of  preceding  one  so  wrapp.inr  will 
taper  evenly  ^at  both  ends.    Tapers  shcu'ld  cover  all  of  distance  C 
less  1/r. 

BF  SURE  THE  HIGH-VOLTAGE  INSUlATIfiO  TAPE  DGES  NOT  OVERLAP  CABLE 
SEMI -CONDUCTING  JACKET. 

1?.    Wrap  one  half-lapped  layer  of  semi -conducting  tape  over  the  insulating 
.   tape,  extending  it  onto  cable  seri -conducting  jacket  for  1". 

14,  Clean  exposed  semi-conducting  jacket  between-  semi-conducting  tape  layer 
and  conccn trie- neuLraJs,  ..Use  clear  »_J int-fEefi_.cJ.oUl.     ...         ..    .  '  ■ 

* 

15.  Cover  all  cf  the  exposed  factory  and  hand-applied  semi -con  with  one 
half-lapped  layer  of  Bishop  W  962  insulating  tape. 


JCB  SHEET  1.3. B.I  J  (continued) 

16.  Wrap  two  half-lapped  layers  of  a  high  grade  PVC  tape  such  as  "Bishop 
No.  G5,H  over  all  of  the  insulating  tape,    txtend  it  to  the  concentric- 
neutral  at  each  end  of  the  splice.    Wrap  tightly,  stretching  tape  so 

it  conforms  well.    Apply  last  several  wraps  with  no  tension.. 

17.  Pr.ing  concentric -neutrals  together  2"  to  4"  frojn  cable,  about 'as  J 
shewn.    Overlap  as  necessary,  then  cut  carefully  so  ends  butt' squarely . 
Join  the  two  with  suitable  copper  connector,  following  \x  nufacturer's 
directions.    Tor  guide  to  suitable  connecter  size,  see  table  on  page 

opposite. 


INSTRUCTOR'S  IMTIALS 


« 


"JOB  SHKi.?  l.?^.lJ-(av,TINJSD) 


3 

'i 

•  \  »* 
t 


V, 


2  Bine?  conccnt-Jcs 


3  Unwiap  cancentrics  — 


UO  SPLICING  DIMENSIONS*  * 


UO  CABLE  1 
J  *      TYPE  AND  SI2E         ]  '  A 

c 

1  

f 

IS  KV  Grounded 

4Va" 

tvr 

»/•-  j 

*      KV  Grounded 

5V»"  . 

v 

35-KV  Grounded           j  i 

27," 

4^  and  Sm3iJer  (all  voltages) j 

Ldfgcr  than  */Q  (ail  voifages)  j    1 "  j 

— 1 

i 

COPPER  CONNECTOR  OR  SLEEVE  SIZES  FOR 
CONCENTRIC  NEUTRALS 


Strand  Size 

 --y—  ■ 

Number 
of  Strands 


I 


*14 


r 


;12 


*10 


CONNECTOR  OR  SLEEVE  SIZE 
f  AW6  or  MCM) 


JO 
13 
16 

25 


~2 


5 1/0 


*1 


*  1/0  i 


32 


-f  4  

*1/0 


g2/C 
"3/0 
«4/0 


2/0 
^3/0 
f4?0_ 
250 


~3/0_ 
*4/Q 


250 


300 


U  350 


300 


500 


CAUTION  A: 

Onca  you  Atari  tt«p  10,  contfnua  worfc  on  splice  until 
you  oemofeia  «f*p  12  to  •void  conUmfntifng  insulating 
tap*  wftn  •otvantt,  «tc.x 


6  Taper  jacket 
5  Remove  jacket 


ID  Clean  insulation 
8  taper  insulation 
7  Remove  insulation 


1?  Insuljtmjj  fape 
T'£ut  rabies 

3  Instil!  connector 
1 1  Sf  mi  con  tape 

13  Semi  con  tape 
1G  PVC  tape' 

15  Insulating  tape 

17  Install  connector 
on  concentric* 


-     O  4 

ERLC 
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Construction  electrician  school  '  ' 


CE  "C"  CABLE  SPLICING 


JOE  SHEET  l.:.9.1J  s 


{TITLE  )>  15  kv  TERMINATION  (ALL -TAPE),  OUTDOOR  \%T\Y  RAIfiShlELO 

x  •<  >v.  _ 

INTRODUCTION'  '  •  - 

|Kii  job  sheet  is  designed  for  jfgur.use  and  it  provides  the  necessary 
infcrnidtioii  that  1s  needed  to  con  pi  ere  this  assigned  splice.  Before 
ynu  proceed  READ  THE  EN7IF.E  JCB  SHEET,  and  if  a  kit  is  used  be  sure 
\ov  road,  the  instructions  that  come  witt' it.  ■ 

jfyice  the  sp,lice  has  begun  it  should  be\  continuous  and  as"  rapid  as* good  v. 
v.orkiarship  will  allow. in  order  to  nirinize^the  exposure  of  the  insulatior 
to. the  atn&sphere.v  4  , 

v  \ 
Satisfactory  cable  joints  are  largely  dependent  upon  the  quality  of 

vjc rknar, ship,  therefore,  the  splicer  must  have  a  knowledge  of  acceptable 

splicino  practices  and  prof  iciency*  i<i  the  use  of  tools  ahc*  materials-. 

^TERENCES  f  ■' 

1.    Inderyr'ound  Systems  Reference  Bock,  1957  Edition,  Edison  Electric  Institute, 
pa~r,e"  §-34 ,  figure  9- £6. 


EQUIPMENT  AMD  f-'ATEHIMS 

1.  Cable  splicers  tool  box 

2.  hacksaw  N^ 

3.  Sharpen inq  stone  \  , 

4.  Compression  tool,  Eurndw-Ifscent.  » 

5.  Cable,  XL  P ,  H,  P  v »  3/C,  AUG  "?/G  (J'  per  stuoeHtJ 
t.    Terminal,  Kydent  YA?6  (Purndy^  (3  £a  per  student) 

7.    Tape  '  . 

s, 

a.  High  voltage  ozcr.e  resistant  tape  "Scotch/1  23 

4  # 

I  '.  ; 

b.  Copper  mesh  "Scotch"  24     ■  '*  { 

.  *    Cj  ••  VfnyK-tapr-MScotctr'4  S-3,  €f  #83120 .  '*  *•  u 


-  *  \  •  • 


~ERJC 


33. 


Jt'B  SHEET  1.3.9.1J  "(continued) 

n  ' v     » ■  v 

d.  Rubber  "putty"  -  "Sco^chf  i] "  ^NSfi  9G  5970  GO  045  3699 
J     e.    Track  resistant  tape  (special  applications)  "  «. 


f.    Cotton  tape 


P.    Copper  virc,  AWG  #20-  v 

I  *  j  • 

9.    Rubber  cercnt  "?cc  terete'      *  •  '  [  \.  t 

v  * 

1C.    Wire  solder 

11.  Painshield,  PLM  Cat.  he.  RHS ,  f/3/4"  insulation- diameter 

12.  Trichlorethylere    "    -  h 

.  '  .J  < 

.!  j.    Wiping  rag  < 

j  i*  | 

JOB  STEPS  •  «     X  V  i 

Perfonr  Job  Steps'as  outlined  in  ^TR-5,'  Collyer,  ^ine  Power  Cable  E-15  KV 
Splicixcjg  instruct tons,  ColTyer  Insulated  l?ire  Company,  Lincoln,  R.  I. 


INSTRUCTOR'S  INITIALS 

:-C  - 


/ 


* 

\ 


>  j.  -  f 
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toSmCTION  ELECTRICIAN  SCHOOL  '  * 

(•  • 

CE  "C"  CABLE  SPLICING 

*■  * 

JOft  SHEET  L3.io.U    •  *v  . 

(TITLE)    ONE  WAY-THREE  UA*  JOINT,  THREE  CONDUCTOR  PILC  TC  THREE -r INGLE 
COf'DUCTOP  XLF^ER  CABLE 

;riTKC't;UfTUi:  J 
*  t 

This  job  sheet  is  designed  ^tryour  use  and  it  provides  the  necessary 
mfcrtiation  that  is.  needed  tfc^mplete  the  assicreri  splice.  Before 

i  vou  proceed  read  the  entire  job  sheet,  and  any  instructions  that  nay  te 

t  j;  c?uced  v/itli  tt.e  .sftjice. 

•Cnce  the  splice  has  becunVjt  should  be  continucus  and  as  rapid  as  rood  vorl'V 
rai  ship  kill  allow  in  order  to  minimize  the  exposure  of  the  ir.sulaticr  to 
the  atncrSpnere.  *  «...,. 

•  ♦ 

ratisfa'cto/y  carle  joints  ate  largely  dependent  upon  the  quality  of  work - 
- ;zu shi>;  therrfcrc,  the  splicer  must  have  a  knowledge  of  acceptable  practice* 
and  proficiency  in  the  use  of  tools  and  materials 

WKMnchi 

1.    t  nuergH:-und  Gys  ten  s  'Reference  llbck,  )9b7  Edition,  Edison  Electric 
Institute,  payes  9-12  tlbouoh  9-22. 

dOB  STEPS  s'  ' 

1 .    Cablt-  preparaticr  ,4 

'a.    Train  cables  to  their  final  position  and  cut  to  proper  ler.tjth.  Be 
sure  cableSine's  but£  squarelyr-"  ' 

]  '  ' 

b.    Through.ly  clean  cable  et$s.    Pino  and  tin  (FILC)  ends  at  di^sions 

i.    Split  thesheoth  of  "the  PILC  cable  with  the  chipping  kn^fe  up  to 
the  circumferential  cut/  Ta>s^c»re  not  to  cut  cable  insulation. 

<!.    Tear  split  sections  of  -sheath  locsefcy,  pul  1  ing  on  one  end  directly 
a*ay  frcp1  the  cable.    Then  remove  the  copper  fcindcr  tape  except  for 
2/4".  frop  the  and  of  the  lead  sheath.    Be  careful  hot  to  cut  into 
the  cable  shielding.  * 

e.    r<emo?e  cable?  metal  1  ic  shields  as  per  print  dimension  and  solder 
thetii  together  'with  binder  tape.     


JOB  SHEETS .3. 10.1  J  (continued)* 


\   g.    Remove  the  jacket >Wd  separator  tape  from  the  XLP  cables.    Do  Net 
"A"  JluTl/V     Shie1^S  tape  °r^1r*s-    p£PiCVP  VP  *  ciincnvior. 


l  1    •  y 

h.  Kcrtflve  the  to&JMHc  shielding  Aape  or  wires  .from  this  ar*5  for  all 
tut  1    end  remote  ie^i -conduct inc  insulation  shieldinc  to  1/4"  fron 
the.  enc  of  the -shielding  tape  or  wires. 

i.  Ren-ove  the  cabT'e  insulation  from  the  three  XLP  conductor*  for  1/2 
the  connector  length  plus  1/2".  This  should  he  dene  with  i  .'TifV 
stripper;. 

Preparation  for  connectors.  **       •  ' 

a.  Install  the  split-tinned  connectors,  tighten  with,  eaijle- beak  ^lier- 
one  solder  sweat.  Polish  connector  thoroughly  rercov'inV  dl  pro- 
jections. • 

b.  Pencil  the  insulations  of. both  cables  3/4".  ^Use  sharp  t.nife  and 
abrasive  cloth  to  insure  a  smooth  taper. 

*» 

NOTE:    Remember*  to  wrap  t*£e  end  of  the  paper -insulation  with  dA 

•V.C.  tape  to  prevent  the  insulation  fron  unwrarpinq. 
.    t  ••• 

Preparation  for  lead  sleeves.     -  4 
a.    Insulating  the  splice  (joint). 

(1)    Build  an  cil  stop  on  the  three  XLP  conductors  by  putting  eicjht 
(8)  one-half  lapped  layers  of  varnished -s il V  tape  witfr  a  ccat- 
#in$  of  lacquer,  enamel,  or  oil  stop  compound  between  each 
layer.    The  cil  stop  is  to  go  from  the  aux.il ury  sleeye  to  the 
middle  c-f  the  connector.  ,   -  1  . 

[2]    Fill  the  space  between  the  connector  and  the  lead  covered  "  - 
cable  insulation  with  1/4"  wide  varnished  caitric  tape  or 
fibenrat  III .  .  ,  ,        • '       '  •  . 

 iJ)...Jage  w   1 

to  the  level  of  the  factory  applied  insulation.   *    -  ■ 

•     .»  . 

(4)    Build  up  splice  with  3/4"  V.C:  tape. 

A  6  •>•)    ■  • 


)     ■:       ■  •  V  ■  ; 

JUb^Htti  i.j.lO.ig  (continued) 

v.-  ■% 

*  (5)«  Apply,  one-batf  lapped  layer  of  copper  mesh  tape  over  the 

3/4"  V,C.  £ape. 

b.  Boil  out  the  paper-side  of  the  joint  up  to  the  connector  only, 
do  not  go  beyond.    Thoroughly  clean  the  XLP  side.    Keep  each 

„  'leg  as  straight  as  po.ssibfa- prior  to  and  during  the  application 

*  of  the  tape!  1  * 

c.  Attach  the  ba.jjtiing  wires.   .  r> 

4.    Make  aV'Scotchf ir  seal  3  It^Vs  from  the  end  of  the-cable  jacket!  ■ 


6 


Clean  the  -lead* stfeatb  a§4in  find  apply  two  ha>lf  lapped  layers  of  rubber 
tape  for  3  inches  akmf  the  Sfreath,  starting  1  inch  from  the  end. 


/>pply  resin  overcast  sheath. t .  Note:    Refer  to  3M  Print  3M  204.7-P-5, 

* 

7,    Kix  and  inject  rerir  through  the  P- Injection  fitting, 
il.    After  \>e  splidV  fos  codec  and  Vt*f  prepare  the  cable  for  testing. 
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JOB  SHEET  1.  -.11.1J 


CONSTRUCTION  ELECTRICIAN  SCHOOL 

CEVC"  CA&LE, SPLICING 
V 


(TITLE)    Plj.  LING-EYE  ATTACHMENT 


^XRCOUCTION  ^ 

This  job.  shel  ls  designed  to  be' used  "by  you  forVtual  step-bv-stei» 
5  being  procedures     A  cable  grjp  cannot  always  be  used  for  pulling  cable 
into  a  duct,  either  because  of  insufficient  clearance  dr  because  c?r rot able 
Mirage  to  the  sheath  in  heavy  Bulls.  -  r-roLaoit. 

In  such  cases,  wben  a  factory-attached  pulling  .eye  is  net  available,  "the 
the  field"    epS>     p1roced^re  Lrt  recofwendec!  far  attaching  a  pullinc  eye  in 


RFFEPENCE 


Undetarotnd  System  Reference Jpok :.  1957  Edition,  Edisen  Electric  Institute, 
paqes  $-t  and  5,  and  8-UTand  Tf .         -  * 

f.CL'IFMENT  ANG  KATE  RIALS  . 


b. 
c. 
d. 


h 


Tools. 

a.  Screwdriver 

Shoemaker's  knife  , 
Chipping  knives-  '  jj  » 

Six  (6)  foot  wooden  folding  rule 
Safety  gobies 

Splicer's  cotton  gloves.  i 
Compound  thermometer 
Wiping  cloths 
Catch  cloths       *  . 
Rasp  and  handle 
File  and  handle 

File  cleaning  brush  _ .  • 

Cableman  's  saw 
Pliers 

(1)  Lineman's ■• 

(2)  Gifcgonal  cutting  '  ' 

(3)  Ealle  claw 
Cable  splicer's  mirror 

t^1rtrdressw~  

Timer's  hannier 
Shave  hook 

Tool  box  . 


Materials 

a.  Abrasive  cloth 

b.  Paper  pasters 
Solder  40/60  (wiping) 
Stearine  candles 
Pulling  bolt  -(size  required) 


c. 

e. 


f.    Tinned -copper  wire  #14 


GS2 
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•  «¥-    f  •    : — ;  ■■■■•.*  i  ■  -■         .....  .  ^ 

3«    Equipment;  ^ 

v  *•  Klactric  melting  soldor  .pot  ' 

b#i  Tool  pan  • 

ci  Solder  catch  pan 

cU  Soldor  ladles  (2)    "  '  ' 

1«    Cut  end  of  cable  square. 

2.    Mark  lend  sheath  at  3-1/2  inches,  from  cable  and  (reference  nark). 
3*    Stog^ttS*  ^  t0  thP  ™*  *th  fottr  "VM  cuts  or  nor. 


^_*!*cai*CE  **** 


(L 


FiRST  STEP 


ftyj**.-**  load  sheath  back  over  cable  and  rexov.  emulation 


SECOND  STEP 


Third  Step  -  According  to  typ&  of  cablet 

a#    ItTl  CTtCC°T  Cnhl°  -"epwrate  st^^s  of  all  three  conductors 
and  bend  back  over  sheath.  v  ^ 

Note.    Cut  inner  jute  1-1/3  inches  fron  reference  rark  (center  filler), 


6S3  '  . 


.'♦iiitfT  I.j.ll.lJ  (CONTINUED)  •  V 

b.  Single  conductor  cable  -  Bond  tha  two  outer  layers  of  strands  back? 
over  Shaath,  «nd  cutt  the  remaining  inner  strands  l-l/a  incIwB'frojn 
reference  nark.    For  250  MUM  cable  bend  the  three  oUt.or  layers  of 
strand?  bnek  aver  sheath.  \  *  ' 

c.  Concentric  Cable  -  Bend  the  strands  of  the  outer  conductor  back 
over  sheath,  and  remove  the  insulation  about  the  inner  conductor. 

.  Cut  the  inner  conductor  1-1/8  inches  from  reference,  rcark.    ~;  .«• 

Hotes     If  pressure  wires  are  used,  remove  insulation.  ~~ 

Qantjon;    Dm      ,  use  any  bolt  on  which  threads  are  in  an  un- 
satisfactory condition.  | 

Notes    Tine  head  and  unthreaded  portion  of  bolt  thoroughly- 
before  installing  in  end  of  cable. 


THIRD    STEP  •' 

n 

Fourth  Stop  -  Place  head  of  bolt  as  shown  in  drawing.  Then  bend  the" 
outer  strands  over  head  of  bolt  to  fit  evenly  on  shank  of  bolt.  Bind 
strands  with  six  turns  of  #M  B.  &  S.  co  per  wire  and  sweat  thoroughly. 

Notes    If  strands  of  outside  layer  dd  not  fit  evenly  around  shank  of 

bolt,  reraove  fro^  outer  layer  three  strands,  equally  spaced  frcri 
each  other  before  risking  solder  "swpat".  •  • 

Notes    To  protect  threads  of  bolt  from  getting  solder  ia  the  threads 

apply  a  paper  paster  around  the  bolt.    Also  apply  paper 'paster  . 
1/2  inch  beyond  reference  point  after ^beat  in  of  ohwath. 
*tnm»n  ' 


i*nthvwtup  ~  Biiat  endu  of  fto heath  Torward  'ovur  aoldtar*  wswoatH»    From  a 
point,  ,1/2 .  inch  beyond  rdlurouce  nark  wake  a  waterproof  wipe  oyer  Msvd*t*,# 

•    •  ■  ■        •     *  •  « 

C£Uiy,ofli    Outside  diuneter .'of  wipe  nust  not  exceed  outside  diameter  of 
•       cable*    i&cerpise,  care  in  making  the  w^pe  waterproof  to  insure 
against  the  entrance  of  moisture  into  the  cable  when  pulling, 
through  tho  ducts* 

Note;    Threads  of  bolt  to  be  clean  o£^ny  solder  and  veil  greased  to  v 
v      insure*  ensy  running  <Sf  nut,    *  ^ 

m      *  .  »  ' 

■    A  ■ 

iNot.«i;    l^ro  bolt  and  clevis  type  nulling  ©yes,  can  also  ifc  used*  Refer 
to  rofurenc*-  for  installation  instructions. 

"r 


a  *  ♦«  re*  3*  V.GCl 
*  I* 


INSTRUCTOR'S  INITIALS 


CONSTRUCTION  ELECTRICIAN  SCHOOL 

CC  *'C"  CABLF  SPLICING' 

JOb  f.HLLi  ■  U  .-..12.10  ,       -  ^ 

(1ITIE)    LIVf  fNC  CAP  ON  A  IS  KV  RUBBER- LEAH,  ]/(  POMf:  CAFLi  " 
i:  TrrriK  i  TOh 

This  Jet.  r.hect  is  designed  to  give  you  the  actual  stej -ty-stcp  silkin* 
:.rcr.rcurcs  fcr  live  end  caps  in  high  voltage  cables.    Correct  fipplicptic, 
c     nose  procedures  arc  essential  to  goed  trouble-free  po,cr  service. 

rpfore  starting  work  to  sure  that  the  correct  drawinr.  tcols,  r>*terials 

(  oru  equipment  are  at  the  work  site  or  on  tl:e  truck,  "whfn  you  start  solic 

it  should  be  continuous  and  as  rapid  as  gobd  worknarsMp.  v i  11  allow  in  ci- 
te rMi.mize  the  exposure  pf  insulation  to  the  atmosphere . 

To  cbtaM.  satisfactory  high  voltage  cable  splicing  the  splicer  r.ust  u<-f 
t::tu::t  care  when  working  on  the  cable,  because  one  wrorm  s^ep  or  slir  of 
the  kr.ifc  will  cause  the  splice  tc  fail.     It  may  not  fail  today,  but  will 
i  f  ten  take  several  r.cnths  or  lonaer.  ^ 

Therefore,  the  splicer  nust  have  a  knowledge  of  acceptable  splicine 
practices  and  be  proficient  in  the  use  of  tools,  materials,  and  ccuij.rr.t 

ff-ari  the  entire  Job  Sheet  first;  then,  turn  to  the  correct  mawinc  and 
begin  splicing,  following  proper  steps  of  procedure,  fc»  that  «!rawin<  one 
observing  all  safety  precautions.. 

rrrrnf^ct" 

1  •*    Ljio^groi:nd_S^tems  ^eV-enceJ?ook.,  1  957  Edition,  Ldlscn  Electric 
Institute,  pages  9-24,  25  and  9-27 

[i;i'H'*MENT  Ar'D  MATERIALS 

1.  Cable  splicer's  tool  box 

2 .  Ccblemen f s  saw 

'  Eagle  claw  "  '  m 

4.    k)l during  trsoa  and, handle   

"5.    Connectors,  sclder,  sweated,  split  type  tinned 


JO!  5HELT  1.:.1?.1J  (continued) 
Tapes 

a .  Rubber 

b.  Plastic 

c .  Varm*  shed- cart  ric-oi ] 
i4.    friction  an;i  anhydrous 
e.  "cttcn 

7.    Fill  ir.n  materials  .« 

a.  Fluid  ^ 
t\  _c.ei;ii -fluid  : 
c.    Plastic,  oil -soluble 

c  .    Plastic,  oil-insoluble 
l.    Plastic,  re'.ir 

f'.    Lcu.J  «U*evcs 

*Li  tf.'ivc  clou i 
i 

i<  .    I  ive  thd  cur4: 

c.    Sue  1 

b.  *:i;o  r 

11;  i aper  pi^stt ri 

11'.  ieldt  r,  sO/6G  wi^im, 

V).  SolikT  fh'  50  wire 

!«•.  '..fear  me  canoles  s 

V  .  loi>\\cv  t}<\:<[  tape  tin?ori  n?*  uriiinr.ed 

!>' .     II  t-c  trie,  r.j- 1  f  1  re  pot 
i 

17.    Tool  ;v.n  - 
1;\    Soldc  cetci  par- 
ln.    Compound  Settle? 
L'C.  Cc-ldf.r^Udles 

Paraffin  ladles 
C/5.    Paraf fir  pan 
c"5..  Paraffin 

< 


C 


*5  ^/*©2^ 


JCF,  SHEET  tt>Z.12;lJ  (continued)  . 

JCH  STEPS  -'  .  v 

-  '  i 

1.    latle  preparation. 
.  a.    Cut  the  cable  end  square  using  one  of  the  followinc: 
;  1 }    fafclenian '  s  sew     .  . 
{.'•  Hecksav. 

t.    "easure  anci  r.ark  tt*  sheath  at  6  1/2'  *cr  d  lr,        VCL  caMt.  " 

C'    ^r;2Tlhe  ^b]e  shfc*ath  Mth  ''"dipping  knife  end  -Jr.ftr'i  t.am-r. 
rZijJw.-  0n^  rinc  cable  sheath  half-way  though. 

0.  Clear.  \hc  lead  sheath  D  tc  l  irc.hes  back  fKt,  the  vcalli  rim  usii.r 
«s  shave  .hock. 

e.    /pply  stearine  to  the  cleaned  portion  .of  the  cable. 
-  f.    /pply  pasters 

» 

(V,    Pre  paster  tc  cover  ring  and  ]/t  inch  of  -J  r  eleered      rt.u  r 
cf  the  s/.eatiu.  ■  ■ 

(?)    Ore  paster  at  the  other  cr.ei  uf  the  c  lured  mea. 

g.  Tin  the  cleaned  portion  cf  the  sheath 

h.  After  tinning  remove  paper  pasters 

1.  Renove  the  lead  sheath  using  the  chipping  knife  end  tinrer'^,  harrer 
CAUTIOf: :    Do  not  nick  or  uarace  belting,  •s^hieluin*  or  insulat io? •'. 
Lhen  slitting  and  renovinc  the  sheath  use  a  tuistinc  potior  so  ?'> 
tc  leave  a  natural  be! 1 . 

j.    Remove  t he  shielding  or  serri -conducting  tapes  back  l/<*  from  the 
sheath. 

k,    Renove  one  layer  of  varnished-cartHc  insulation  aHer  the  semi- 
conducting tape  is  removed. 

2,    Cap  preparation 

■   •  ,  -  ......         .  * 

a.    Check  the  drawing  for  the  ccrrect  size  cf  end  cap  to  he  usee  for 
this  cable. 
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b,    her. -vo  or  bui  ld  up  condu  :t.or '  jS.!;ui At L';.n  with  3//,  inch  dry  or 
oil  v  trriiiih  Ml-cnnibric  tape  wiore  re. j  .iron  tu  anujly  fit  the 
nib  Mod  tout  cap. 

C.    A:\nly  t.n:»in:;  c  >:•■:-•. nd  „.-,  tV»  end  of  thn  conductor  and  betveer 
,thf>  layers.  f 


o, 


f, 


c,,lt  lhe  icle  «r>^  Un  tc-t  cap  with  tarda.-;  eompaund'  and  r.lida 
°v'*r  th'!  K- >vl,»<-tor.  £i!i,:htly  turn  tnc  cab  in  th-  direction  of 
tnpo  lay  te  ki«»p,thi   t.a^o  from  unravel  in 

Start  taping  the  live  .-ad  cap  with  oil  irr.f:r»o<!  V.G.  tn<v  »//»•' 
from  t.ho  end  of  th.y  sheath  or  tare  shielding    Taper  thl^  up *ovor 
the  U?«f.  -an.    Fur  1 5  Kv  e  »vur  the  role:  to  a  dinensi  .n  of  3/16". 

.An.'ly  tl..!  ohield!n^  si  *•<•;:•.  e.'-uj. 


(0 


.t.nrt  fr.im-1/^"  on. the  cleaned  p^ti-n  of  the  lead  phoath. 


(:0 
(3) 


u:'  th''  !-l.i':ldiiJ4-?  at  the  natural  hell  of  the  sheath  to 
fom  a  rnw'.h  taper*  .  v, 


^  l:iyt-r  r.h-^ld  ba  <::ilf-lar:>ed  to  tho  distance  retired 
th.!  (J  raw  in,:  ^.r  hi;;h  point  of  ths  i:is:iV4tiorj' taptr* 


on 


:^l;W:r  thp  .-.trtv..:  c:  >!K!  r.hi  rlrii       on  two  (2)     sid*.,  of 


no 


i  r  td  1  :vj  arourvi  the  r.t 


re;:;;  c^riOi     Do  r.ot. 


solder lru;  t  he  stro:  :*  c 


one, 


a*vj  apply  l«;ad  tin:!  si  novo • 


(1  ■     S-.'al   ino  mhJ  of  the  lead  sloovc  by  cutting  fVjy  tabs  an 

lvl°V  /':ni  b— 1  in  th#>-  tfits  ev:?n.lv  and  a;;ply  paster  (i/s tf) 
ono-hilf  i:\v-j  fr.v-;  hf?at  in  *rU  solder         uUh;  end'. 


A 


UidC.r/Kfu-IwCE  OK  Li) AD 
Si.^TK  Km  2  1/2"  SLiiJVi. 


6  So 


TP  SHEET  1.-.12.U  (continued)  , 

4  ■ 

U)    Clean  the  sleeve  1  tc  4  inches  and  apply  steaiHne  to  t ht 
cleaned  area. 

(?)    Slide  the  sleeve  over  the  end  cap  and  cable.    Cauticr*  no 
NOT  DAMAGE  INSULATION.  -Hi-Vi-I  ■ 

(4)    teat  down  the  one  of  the  sleeve  tvenlyto  fit  snuq  to  tl*  x 
cable  sheath.  • 

(?)    Apply  paper  pasters  at  the  ridge  of  the  sleeve  \  \<cn  tU 
v  Leat  down  begins  and  for, the  correct  dHtancr '  av/a*  froi> 

the  sleeve  on  to  the  cable' sheath.    NCTE:    The  correct 
distance  as  previously  taught  in  reference  to  catle 
c  ian  etc  r. 

{(■)    l.'ipe  the  lead  sleeve  with  wiping  solder.    CAl'TIOK:  Observe 
applicable  safety  precautions  when  hardline,  rFTtth  scldcr. 

♦ 

{!)    Rerrove  pasters. 

h.  Till  the  sleeve  with,  tapinc  coi.pownd  and  let  it  cor.l  .    Then  check 
ar.o  refill  vsith  compound  if  r.tcrssfcry. 

i.  Seal  or  plug  fillir.g  assortly  or  holes. 

Apply  arc  arid  fire  proof i fin  tape  as  required. 

k.    Tape  the  ends  of  the  arc  and  fire  proofing  tape  with  ulass  tcpe 
to  keep  the  ends  froir:  unravel  inc.  * 

1.    Support  the, end  of  the  cable  according  tD  the  installation  being 
used. 

r. .    Tar  the  cable  with  the  followinc  information: 
(1)    Cable  number  (Feeder  ). 
(?)    Phase  (if  jingle  conductor), 
(?)    Voltage  ratine. 

(4)    "LIVE  END  CAP'     DANGER  HIGH  VOLTAGE 


INSTRUCTOR'S  INITIALS 


•NOTES: 

1.  Penove  rubber -filled  tape  on  rubber-insulated  cable. 

2.  Conductor  insulation  to  be  built  up  with  rubber  tape  on  rubbf?r-insulated 
cables  and  with  varnished  cambric  tape  on  other  insulated  cables 

M.    On  rubber  insulated  cables,  use  test  cap  Type  Nd.  1  for  conductors  up  to  and 
mcTudinq  4/0  AUG,  and  Type  No.  2  for  350  MCM  and  500  MCM  conductors.  On 

'  KEef;.1nsulated  cab1es»  Use  Test  CaP  No-  ?  for  conductors  up  to  and  includinq 

500  MCn 


ITEM 

NO. 


 1 

2 

'  3" 
;T" 
5" 

& 
/ 

It 
0 
10 


DESCRIPTION 


fmOIP  TEST  CAP  -  SEE  tjQIE  «n. 
Lead.  End  Sleeve  2  1/2  x  9" 


Pig"" Solder  40-60  Tin"  Lead\ji>ade JOA 
(l*one~  MslIlF^ J^b.^r  JJve •  374  Wide" 


Er.ii:liaB.Iaiifi.jyA,:.Uidfi,.__.   

Panar  pasters  -  2  1/2"  x _1 2"  s tr in 

Plastic  Eil linn  Compound   

.sicarJue  F.Lux__   _  _   

WjjJ.ng  _Z3  .     


DWG.  OR 
SPEC.  HO. " 

UNIT 

■ 

i  QUANTITY 

RUBBER 
.f  "ISOLATED 

PAPER 
ilNSULATFD 

I  64  31 

each 

3 

3  • 

EO  1590  C 

each 

3  < 

3 

£0  100,052j 

pound 

3 

3 

EO  100,001 

rolT 

3 

EO  100.068, 

IQ  ,yd  rol 

1  - 

3  . 

Wiifi  j 

TO  fiAl? 

roll 

1 

E-54-30 

each 

6 

6' 

E-57-30 

Dtrtt 

6  -  , 

6 

2  02  5ti; 

it   1  • 

1 

lG  2-39  . 

ounce 

i,6  : 

Supersedes  Dwj.  No.  8850,,  Fill  No.  1840-B 


LIVE  END  CAP 
SINGLE  CONDUCTOR  CABLE 
5000 VOLTS 


CONSOLIDATED  EOISON  COMPANY  ft>  N.Y.,  INC. 


DATE  12-5-59  "  IM7 
LAST  REV.  9-17-61    '  no. 


EO 


REV.  1 


-■.'fta.'ffaW-.-j 


A  -  • 


r 
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(  1  rv)  r^i'^rv)  id  [u'<«tM 


t  3 
L-'-t 


L  3 


If* 
it 

w 

15 
1$ 
27 
2  7 


so 

500 

/so  « 

toop 


STfc-p  N3  l 


3 
3 


2 1 


<2 
9 
9 
9 
9 
S 
II 
It 


-  'fa 


I 
I 
I 

f 
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«  5/0  COS  AND  150  ttCM   SIZUS  AS  V/£LL  A3   710  mcm 

and  *oq  !tcM  s ^ r n  Ar»E  trmncHArisiAOLf:, 


LEAVE  NATURAL  BUL 
OF,  5H£ATH 


REVOvi  VETALLiZiO'  p^P? 
'C^VO**  BLJCK  T*:  £  10  & 


y<    FtfOM  It  AD  SHCATH 

—7/7/ 


STEP  NO  2 


OlL-I.VVtASEO  VAfiNlSHEO 

Cloth  ta?:,  half -lap. 
tAvinr. 


S-VT  SOLDER  f'i'j  |r  jj^^ 

77' 


COPPi'P  MtSH  TAPE 
NAL^  *  LAP 


APPLY  TAPING  CO  VPOvNO  0V£«  £.f*r>OF 
CONDUCTOR  Bt^O«E  IHSTA.LtVg  UO'JLDtD 
TEST  c*P. 


F^LMSC  AS3£V3lv 


WIPE 


STEP  NO  5     CONDUCTOR  IHSULATtO*  TO  K  REMOVED  OR  BU:lT  UP  WITH  3/4*  ClL-IVMCASF. 0 
VAHNI5ML0  CLOTH  TAPE  WH£*f  PICUi&EO  TO  SMUGLY  FtT  MOUi.OrD  TEST  CAP 
TAPING  COMPOUND  £«TW££«;  LAYERS*  " 


-END  3LEEV£ 


STEP  \0  4 


J&.OIL- 


SEE  RIVERS.  Side  FOn  BILL  0?  MATERIAL 


*    LIVE  PMO  CAP 

15,000  AND  27,000- VOLTS 


,    *      COfjfStROCtldN  ELECTRICIAN  SCHOOL  '  ' 

,  *  CE  "C"  CABLE  SPLiCING 

INFORMATION  SHEET  1.4,1.11 

(T!TLE)    TOOLS,  MATERIALS,  AND  EQUIPMENT 
IMRC  DUCT  ion  . 

I?dM?«r!Ut!S"  She?1  h,r  teen  des1<>ne<!  to  provide  you  with  the  source 

and  price  of  the  varies  iools,  materials  and  equipment  rcauireri  frr       •  . 

telephone  and  power  cable  spHdno,  tsstlnc  andlocninc  flultl 

Ind  Sacturer. t0  y0Ur  local  prides, 

Alsc  induced  is  a  list  of  manufacturers  and  irain  office  address*.;  Knr-.ii., 
these  companies  have  a  branch  or  agency  In  «st  of  the  principal  ehle's  * 

REFERENCES 

Offense  Supply  Aoency  Catalogues 
Manufacturers  Catalogues 

Phm!**?*^^  T"*^  ChiCagc'  IL  f06*C 

Automatic  Electric  Company,  Northlake,  IL  60164 
Phone:    (312)  562-7100 

Rurndy,  Horwalk,  Connecticut  06856 

Manhattan  Electric  Cable  Corporation,  Executive  Offices  ^ 
Station  Plara,  Rye,  N.Y.  10538 
Pbone:    (914)  967-4080 

David.  Clove  Company,  Houston,  Texas  77113 

,  G  A  W  Electric  Specialties  Company,  3500-West  127th  street, 
Clue  Island,  IL  60406 

general  techine  Products  Company,  Old  Lincoln  HyWy  at 
Pennsylvania  Turnpike,  Trevose,  PA  19047 
Phone:    (215}  357-5500 

Insulation  Manufacturing  Company,  301  .Locust  Ave 
Oakdale,  N.Y.  11769 
Rhone (5 1 6 )  389=7300 


*  t 


t  ,  i 
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INFORMATION  SHEET  1.4.1.11  (CONTINUED) 

3  M  Company,  rfinnesota  fining  and  Manufacturing  Company 

Electro  Products  Division.  3M  Center,  Saint  Paul ,  Minnesota  55101 

-3K  TeKonyProducts  Department,  Building  220-3E,  St.  Paul,  MM  55101 


h.  K,  Porter,  Inc.,  Somerville,  Massachusetts  C2143- 
Phone:    (617)  776-8200 

P£  Products,  Division  of  Scott  h  Fetzer  Company, 

J     Vies^  15?th  Street,  Cleveland,  Ohio  44135 
Phone:    (216)  267-7060 

Richard  Mfg.  Co     152  Coit  st>    Irv1ncton,  NJ  07111 
Phone:    (210)  371-1771 

Then  as  and  Betts  Inc.,  FHzabeth,  NJ 

Somerset,  Division  of  T  ^B,  Circle  Drive  North,  Piscatav/ay,  flj  0*854 

Western  Electric  Company, J  Inc. ,  Defense  Activities  Division 

a3  Maiden  Lane,  flew  York,  N.  Y.    10038  . 

Phone:    (212)  571-5718  \ 


INFORMATION 
Type 

Designator  &  Nomenclature 

Portable  DC  Hypot 
f'V  Tester 

Telephone  Test  Set 
TS  42C/U  76C 

Vclt-Ohmeter,  Med.  2*0 

Exploring  Coil ,  1 01 B 

Exploring  Coil ,  75A 

Head  Set,  Tele/Test 


C 


Ccmfir^sijjii  Tool  Y-3.4-A* 
Kyd  9  Tor 

Compression  Tool,  MY  29-3 


National  Stock  Number 

6625-00-29S-9638 

Western  Elect. 
Simpson 

Western ' Elect, 
Western  Elect. 
•  Western  Elect. 

Buwdy  Mfg.  Co. 
Burndy  Mfg.  Co69  l 


Per_Iten_Cost 

53,115.00  ■ 

300.00  ' 
75. .00 


25.00 


25.00  ^> 
40.00  V 

192.59'  p 
55.00 


1 


'  4*  * 


Type  Designator  &  Nomenclature  fiatlonal  Stock  Number 

Compression  Tool ,  T&B  #  T8M-8  Thomas  and  Hetts 

Compression  Tool ,  TSE  I  T&M-KU  ■  Thomas  and  Betts 

n'Mg.  Etclc ;  Cea'k        .  B.  5.  Barnarc'  Co. 


Per,!  tor -Cost 
15C.00 
165.00 

20.  CO 


A.  C.  Chance  Co. 

150.00 

•  Dyrar creator 

fl.  l.  Chance  Co, 

7?. CO 

Cablemon 1  s.-^ 

Clin     f  Alnl 

4.74 

Sav  f  Kaclcsavi  4p 

51 10-00-259-9657 

1 .  S7 

Bend  Drift  Plycs  ^  V1 

beneral  rachinc-  Products 
CftP  6636-2 

6.00 

Rend  Drift  .Plugs  ,  IV 

GMP, 6636-3  / 

6.50 

Bend-  Drift  Plucs,*  IV*  ' 

•  CMP  6636-4 

7.00 

Bond  l.'ri.ft  Pluos.  1  3/4 " 

run  c 

I 

W"P  6f>36-6 

7.50 

I'cnd  Drift  Flue*  ?" 

..  8,-50 

Bend  Drift  Plurc  ?\u 

uMP  6636-b  <. 

• 

9.50 

r-«  tr  1  ^  1        full    Xl         O  1          ^    ^               f%         *%     t   *    ,  t 

ecncj  [.rift  Fjuqs,  2  3/4 

GMP  6636-S 

n.fo 

Bond  Drift  Flues,  3" 

GMP  6636- TO 

13.00 

Bond  Drift  Plugs,  3V," 

GMP  6636-11 

U\50 

Oond  Drift  Plucs,  4' 

GMP  6636-12 

20.00 

Pethcars,  Capnut 

Gulf  &  Western 

caw  *  kv  v:s-3i 

45.00 

Vice ,  Machinists 

512C-0O-293-1439 

46.80 

"B"  Fnd  Plateirold 

GMP  Cat.  7292  . 

107.00 

Soldering  Copper,  w/Vandle 

GMP  Cat.  67223 

9.00 

695 


V 
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INFORMATION  SHEET  1 .4.1.11  (CONTINUED) 
Cable  Cutter 


Per  lt«n  Cost 


Cable  Cutters  32" 
Calle  Utter,  20V 

(aMt  Utter,  'ytlraulic,  3" 

.*  * 

i'aei:sa\/.  Power 

•  / 

M't.tlt  ,  fonpeurid ,  3  cal . 
KeUU  ,  Compound*,  5  qt. 

T urn«c£  ,  Butane,  v</tank 

Tar i ,  Acetyl  err  ,  "B"  20  cu.  ft, 

Td»  \. ,  Acetylene  ,  ';MC"  10  cu.  ft. 

furnace. ,  Melting  ,  Llect..  v' 

V'indshield,  used  w/Futaace 

f .eat inc.  Unit,  1CC0K, 
F/ furnace  1UV 

Tot,  bolder,  Melting,  5"  . 

Handle,  Pot  Hook 

Pan,  Solder,  Lg. 

Pan,  Solder,  Sm 

Hipper,  Parafir  { 

Test  Pick 


M«  K.  Porter  « 
Cat.  No.  190  C<> 

Somerset  Cat.  t\o.  UT  366 
FR  * 

Somerset  Cat.  No.  UT  m 

'  H.  K.'  Porter 
Cat.  No.  179089 

Mfg.  Keller  Mod.  S.f 

: El  20- 00-596-1 074 

-General  Machine  Product!, 
CMP  6130  ' 

Goss  Gas  Inc. 

Cess  Gas  Inc. 

Coss  Gas  Inc. 

Gen.  Elect.  GE2881146 

Automatic  Elect.  AWS577876 

Gen.  Elect.  GF3A22803 

5120-00-540-4134 
GMP  7170 
GMP  607^ 
GMP  6877 
\m  6679' 
5120-00-293-3550 
Western  Clect.  CMT-64<51 


fifi.00 


.  CO 

HO  .CO  v  . 
'  3f0.0f< 
?1.f  n 

P6.46 

50.00 

sn.  rc 
20. on  ist. 

36.5? 

2Q.O0  r  st. 
"2J.ii 

4.  CO 

6.C0  .  j 
6. CO 
3.50 

3. CO 


6*G 


SSI 


iwimmim  shiet  m.kh  (gontinuec) 

Nat  i onal  Stock  Number  . 

Die  Sett ,  Metal ,  V  Numbers 


Tie  Set.  Metal ,  V"  Letters 

Pencil  T*.ol .  PTKT 

Peru.il  Tool ,  PT2er. 

Pencil  Tcol ,  PT  4CC 

Pencil  Tcol  ,  PT2tQC 

In ul .  Stripper ,  ,1  f  0 

Ke-.ii.  Pressure  Cup  'L'-d" 

f  wpuiut ,  Cascl  if  f 

t(\ui  5U-fve  Hitter  T" 

Wires  .  f/Slitter 

1  rill  ,  fable  '.J -TO 

Mri 11 ,  fable  .4P0 

Cldinji,  Pressure  To? t 1 

l  uir.p .  Pressure  Test  "P." 

Soap  Bucket 

Solder  Set 

Tcipe,  Serf- Con  «  13 

Tape,  l.i.VoTt,  Put.  23 

Tape,  Shielding  W 

Tape,  Glass  V*  X  180' ,  A?7 

* 

Tape.  Glass  1"  X  1BC5* 
idp<N  Plastic,  33+ 


5110-00-289-0003 
511U-0Q-289-C007 

PI.M 
PU1 
PLM 
PLM 

PLM 

3M  Company 
A.L.  5573986 
CMP  7449 
GriP  744C-1. 
GPP  67G7  ■ 
GMP  7533 
Gf'P  6565 
CMF  7072 
4  CMP  7271 
9Q3433-00-889-1796 
5970-00-441  -f.6  29 
5970-00-931-4491 
3f\  PLM 

5970-00-543-1154 

5970-00-6^-9151. 

5970-00-788-4901 


Per_ J  tent  Cost 
5.41 
25.06 
3C.0r  . 
3Q.0O 
35*00 
35.00 
3D.  50 
46.73 


27.00- 


2.75 
,4C 

9  .'no. 

17.50 
fc.CO 
22.50 

27.66 

.  1  rfco 

1.73 
3.00 
-  1.37 
4.07 
1.14 


*  .r 


G9V 


yy^esUmor^^^  *  .^Ij^aoey^     Per .  Item  Cost. . ' 


Tape,  Silicone  Rubber  #  70 
Tape,  Plastic,  3/4"  Pi) 
Tape,  Vinyl,  ]-  #o£,  108'  . 
Tajie,  Plastic  V.'  X  ICS' 

Tape,  Viryl .  Mastic,  Poll 
v  \  10' 

Taj:e,  Varnished  Cair-bric.  3/41 

Tape,  Scc*chfill 

Tape,  Fiher^ut;  III, 

-Tape,  Fihermat,  III, 
Cil  Inwersec." 

Tape.  Fibtmnat.  111,3/4" 
Oil  Stop 

Resir,  'Scotchcast'  f 4-B 
Hes<n,  '  Scotchcasf  f4/c 
Llect:  ^t-rasive  Grit,  CO 
□  ret.  fbrasive'Crit,  320 
injection  Fitting,  P-l 
Nozzle,  P~b 
Tape,  Spacer,  P3  ' 
Tape,  restricting, 
Glyptal ,  K  Pint 

'  Scotch  *&te"  

'  r  Termination  Kit 


5970-00-8*0-8454 
5970-00-410-4291 
5970-00-419-3164 
597C-00-150-2OO9 

3M  ^2210 

?M  #2510  '  s 

5970-00-045-3C99 
3M  f-'2551 

?t*  #2551  " 
3M  #2551 

3M,  Irvir.cjton  621 

597C-00-GP2-C999 

5970-00-814-1 7tB 

5350-00-1C7-6284 

535G-00-1E7-62&9 

5175-00-992-35&9 

5175-00-992-3590" 

5975-00-909-2053 

5975-00-574-8117 

5970-00-900-9372 

5970-00-962-3335 

5940-00-578-0956 


'5.88 
.94 
1.07 

'  1.95 
1.40 

> 

1454 
1  rr> 

3.24,. 
€.0< 

;.    4.  fa 

1,36 
•  .24 
.  2.52 
•1.70  ' 

If*. 70  , 
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imOWmCh  SHEET 1 1& .1. JJj  (CW!Nil£0 j  :*  ' .  „  '  , 

IX&JSiSBjS&rJ  NpMncI ature  floral JStptk Jguntber 
Spike  Kit",  82-A2 


lunr.  Cable  Capping  Kit 

Sella-  KitT^iw  - 
t«K  Alufhinui.j,  ^"  X  20'',  ^49 
Tun-  Alun.inun,  ?"  X  2C\  £49 
'pi  ice  KIT,  fewer 
Tcrr.."  Kit,  Fo*er 
Upe,  Friction,  3/4'" 
Paste  "Fentrox" 
Flux,  f  tick  f /Copper 
Stpc.rine  Candle 

jclrier  r>0/5C 
Solder  40/ fC 

col(ifr.  fN  10 ,  Wire  Poll 
Pars.  Wiping 
P^raffir,  lb. 
riu>  ,  Sol  den' nc 
Tapei;  Textile  ■/ 
Tap-,  Cotton 

Tape,  Patters,  Gumed,  ?"y.6C 

f'uSlir.,  4l  y  1C  yds  " 
Sleeves,  f otter,  l'/f 


5970-00-810-1512 
3N  #3820 

5975-00-657-1544 
7510-00-07,1-6854  ■ 

*  -s 

•   Tomic  EW-301A 
Tomic  R.SIM*- 
5970-00-644-3167  ' 
C$75- OC-905-8075 

nr  ir>:j3  A10A3 

tenera 1  Machine  Products 
CMP-4320 

3439-00-163-4^247 
3439-00-247-69?l 
34 39=00*273- 1637 
7920-00-205-3590 

GMp/A.r. 

3439-00-255-4571 
GMP  6684 -A 

8135-00-908-0547 
GMP -6865 

GMP-6727-4 

5970-00-189-5911 
&MF-64:6-0, 

7,  '  ■ 


4.10 
1 . 51 
6".  38 

2.60 
14.25 
16.50 

.56 
2.20 

.35 

.26  ' 
3.26 
2.30 
12.41 

43.00 

.90 
1.25 

.60 
.85 

.  1.30 


69.9 
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.  ^P.V-'ATIO*  -SHEET  1.4.1.11  CONTINUED) 

T>il  P&K&prJ^lh^Utm      t:atjcr_al^tock  Number 

Sleeves,  Cctton  5/3?  597O.OC-I80.5q12 

CMP-643€-c" 

Sleeves,  Crtton  ]//"'  5?70-OP-ir,&-5G]! 

Gf!P-6436~r 


Ht<eve:,  frlton  1/4'-  5970-00-169-5900 

5970-CC-B?l-£.fcf)6 


i-Kevns    F i  1  led  .  Plastic, 
Yd  lev 


Llcevos,  Filled,  Plastic, 


if 


Green  v.,-  5970-00-344-3111 


Mceves,  fillet.  Plastic, 

•/1'5  roci  5970-00-089-4492 
Metver.  FilUc,  Plastic, 

J?5  Clear        <  597C-O0-OP9-449C 
rU  ev(?s,  f  i 1  Wc,  Plastic, 

• 16r  Pl"f               "  5970-00-Or.n-4/!r/s 
Connector  ,  Trip  '  p."  , 

AT  7759  fi'E  re.  '  B" )  5940-00-949-400* 

Sleeve,  Plastic,  .106  Yellow  general  Machine  Produc 

,  •        '   GMP  753  7^  -  Y 

5.1eevo,  Plastic,  .133  Ped  GMP  7574-K 

Sleeve  .  Plastic,  .166  EH  GF;P._7574-BLK 
Spl  ict ,  'Tick~/t- Lend  ,  Red 

A'/G  ?4-19        •  5940-00-177-2630 

>!  * 

Spl  icjL,  "Pick-A-Dond  ,  Grn 

AWC  26-2?  F.940-00-1 77-2628 

« 

Cable.  Telephone,  26  PR. , 

PILC,  22  M,  6145-0C-223~47f? 


'able.  Telephone,  51  PF. , ' 

PRC,  22  Ge.   *  -  6f4S- 00-?20-9%5 


8  -  n 
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INFORMATION  SHir.T  1.4.1.11  (CONTINUED) 
t^pB  testator  O^PJLlAlMT?      National,  stock  Number*  Per  Iter  Cost 

Cable,  Telephone,  101  PR.f  . 

PRC,  22  GA.  '  ei 45-00-220-9926  1.25 

Cable.  Telephone,  25  PP. , ' 

Hi\  2?  CA.  6145'-00-577-S064  .37 

Cahle,  Telephone,  50  PR., 

PIC.  2?  GA.  6145-00-577-EP72  1.28 

Cable,  Telephone,  10C  PR. , 

PIC  22  CA.  6145-0C-577-E0C1  1.61 

Cable,  Telephone,  20C  PP. , 

PIC,  2b  CA .  6145-00-683-0813  1.21 

Ccble,  Telephone,  25  PP. , 

Fiqure  "8'  ,  1*9  C-A.  61*5-00-781-6717  .51 

Cable,  Telephone,  50  PR .  , 

Figure  "E",  2?  GA.  6145-00-999-3431  .V7 

Cable,  Power,  *P  AWG,  1/C 

r.P,      K.V.  PC  880  .31 

Cable,  Fewer,  4/0  AUf,, 

1/C  .  RL  ,  5  K.V.  MFC  PC  713  £.16 

Cable,  Power.  &/C  AWG , 

1/C,  XLP,  5  K.V. ,  S.  MEC  PC  2317  2.50 

Cable.  Power,  4/c  AWG, 

3/C,  XLP,  5  K.V.,  Shielded  MEC  PC  2417  8.40 

Cable,  Power.  4/C  AWG, 
1/C,  XLP,  15K.V.  , 

Shielded,  Crnd.  MEC  PC  2670  2.6? 

Cable,  Pcv;er,  4/c  AWG, 
1/C,  XLP,  15  f-.V., 

shielded,  UNGRND.  PC  2691  3.16 


Cable,  Power,  2/c  AWG, 

3/C,  XLP,  15  K.V. ,  Shielded, 

Grnd.,  w/Neutral  MFC  PC  2455  5-50 
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Tyf_e_  Designator  K  NoiwncUturp 

Natjonal  Stock  Number 

Per  item  Cost 
0.75 

Cable,  Tower,  250  MCM ,  3/C,  n 
*LP,  15  K.V..  without 
Meutra:  Shielded  Grnd. 

KEC  PC  2458 

Cable,  rower,  500  MCM,  1/C, 

LPP,  15  K.V.'.  Compart, 

Uni shield  \_ 

pc  3m 

No  Cost 
Excess 

Cable,  rower    500  MCM .  1/C, 

f.  DP         1  C      L      I  *            f»                   i  • 

<  fi.,  lb  K.V,  ,  Concentric 

h  Melded 

PC  1770 

No  Cost 
Excess 

l.  ft  J  e ,  [•  ower ,  f  ?  AWG ,  1/C, 
EPF:.  2?  K.V.',  Shielded,  Grnd. 

HFC  PC  1700 

Nc  Cost 
Excess 

l  <u  it-,  I  ower  .    1/C  AWG, 
l/(     XLP,  L'RO,  Pluirinun, 
IS  f  . V . 

MFC  PC  3622 

.47 

Cable,  Power,  *1  AWG,  1/C, 
XI  P.  UPD,  Alunnnun,  2b  K.V. 

NEC  P2  364C 

No  Cost 
Excess 

Cable,  Power,  a/C  AWG  1/C, 

vci  r>  p.  v. 

MFC  PC  40*6 

3 . 00 

Cab  If,  Tower,  4/C  AViH  3/C, 
vCL  b  K.V. 

MFC  PC -4231 

7  .FX' 

Cable,  Power,  4/C  AWG  1/C, 
VCL  15'  K.V.  ,  UNGRD 

MEC  PC-4189 

3.60 

fable,  Power,  2/0  AWG  3/C, 
PILC  15  K.V. 

MEC  PC  4408 

No  Cost 
Excess 

Cable,  Power,  4/0  AWG  3/C 
PILC  15  KV. 

MEC  PC  44 1C 

nO  LOSt 

Excess 

Connectors,.  "Scotchlock*  UP 

5940-00-988-6311 

5.63 

Connectors,  "Scotchlock"  UG 

5940-00-070-9621 

5.00 

Connecters,  "Scotchlock"  UY 

8060-11 -C900-4 

£.50 

Heevlnq,  lead  IV  X  7?" 

5975-CC-280-3384 

0.77  f 
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T>re  Designator &  Nomenclature 

Sleevlrq,  Lead  1  3/4"  X  120" 

Sleeving,  Lead  2"  X  72" 

Sleevinc;,  Lead  ?V  X  7?.' 

Sleevinc,  Lead  3"  X  1 20'  ",  • 

Sleeving,  Lead  3V  X  120"  ^ 

Sleeving,  Lead  4"  X  120" 

Connecter,  AWG  C,  T&E  54504 

(Ofuecter,  AWG  2,  T&e  545G7 

Connecter,  AWG  2 

Connector,  AWG  1/0,  Aluminum 

Cornectcr,  AWG  2/0,  Solder 

f  onnectrr,  AWG  4/0,  Solder 

Connecter,  AWG  250,  4.0,  ' 
folder 

Connecter,  AWC  4/0  -  2/0, 
Solder 

Connecter,  AWG  4/ ij  -  4/C  - 
4  0  ? 

Connector,  WG  "Tee"  4/0 

Connector,  AWG,  4/0  Crimp 

Temir.-d  i  ,  Crimp ,  4/C 

Terminal,  Crimp,  2/0 

Connector,  AWG  500 

i 

Terminal ,  Crimp  500       ,.  - 


National  Stock  Number      Per  I  tew  Cost 


} 


5975-00-991-6089 

5975-00-509-2462- 

5975-00-509-2463 

5975-00-393-2095 

5975-00-393-2096 

5975-00-393-2097 

5940-180-7953 

Burndy  YSIC 
Eurndy  YS-25-A 
Richards,  Cat.  >1C 
Richards,  Cat.  H2  . 

Richards,  Cat.  F'.-1 3 

Richards,  Cat.  R-12 

Richards,  Cat. 
Richards,  Cat.  T-12 
5940-00-2^-5899 
5940-00-841-2783 
5940-00-087-C887 
ILSCO  CTL-50Q 
RSCC  CRA-500 

.  n 


23.50 


12.40 


\  J 


v,  IP. 70 
.   59. or 

32.00 
50-90 
.37 
1.00 
1  .CO 
1 .16 
.84 
1.13 

•'.89 

•  .20 

5.15 

i.e. 

1 .66 
.68 
2. 88 
2.88 
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Type  D&lflVajor  K  Nomenclature 

Live  Fnd  Cap  ^1 
Live  Cnd  Cap  ^2 
cteel  Tc-cl  Pox 
Tiber  Test  Poard 
l-have  Hock 

..  Scratch  Awl 

4 

Electricians  Scissors 
(leaner,  file,  Combination 
Folding  Rule,  6' 
Cable  5pl iceVs  Mirron 
'Screwdriver,  6"  X'  5/16'' 
Liner-Jan*  s  Fliers  8'' 
Diagonal  Pliers  6" 
Calipers,  Outside  General 
Knife,  Taper- 
Knife.  Straight,  Shoe 
Knife,  Cable  Sheath,  (small) 
Knife,  Cable  Sheath,  (large) 
'Wooden  Cable  Dresser  ' 
Pcuring  Ladles,  3/4  pint 
Wiping  Cloth       X  2"  . 
Mp!n$  Cloth  3"  -X' 3,! 


'Insulation  Mfg.  Co. 
Insulatlp  Mfg.  Co. 
t.L.  *  5571380 

K*        •  r 

A.E.  if  $571330 

General  Vachini  Products' 
CMP -71  FT 

5120-00221-1542  - 
5110-00754-1499 

t 

7920-00224-7967 

52to-0O£93-35U: 

512O-0O892-57OS. 

5120-00764-8059 

512C-0C756-1H6 

511O-00239-R253 

5210-00229-3048 

5110-00268-3862 

51l0-00595-i4Q3  , 


5110-00596-1093 


J.  Stortz  &  Sen 
GWP  $6-1-113 
CMP  6085 
A.E,  #  S572G&2 
3439-00*576-0857 
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Per  Jten.  Crvt 
8.?! 
2,25 
1  15.1»8 
.7?. 

3 .  9i5 

.8,0 
2.^1 
l.?4* 
1.90 

.89 

•  2. 58 
2.6? 
2.4 
.39 
.38 
6. OP 

a!  8' 

if -.50 
^6.50  • 

LCD 


J9» 


i.:-p 
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Tie_e_  Desjgna  tor  •  &  Nomencl  atjjrg      National  Stock  Number 
Wiping  Clotk,4"  X  4" 


Flat  Catch  Cloth,  6'  X  6" 

Flat  Ca'.ci.  Cloth,  C"  X  8" 

Safety  Guggles 

Timers  Mainrer 

iandle  and  Pasp,  12'' 

File,  riat/Eastard  12'" 

Temperonieter 

' B"  Cable  Sheath  Opener 

Lcnq  Wristlet  Cott&i  Gloves 

V.rrk  Glcves ,  Cctten 

Wcndi-n  Separator 

nilt  rs,  Combination  ,  0" 

Wrench  ,  Adj  .  ,  8" 

'  G'   Connector  Pressure  Tool 

SrotcMok  Cartridge  Tool 

f'CotcKlrk  Crimping  Tool 

trench  Telescoping 

tjt-U*  ft  ripper  Joru-T,  ?.  Way 

Talhlnc,  chear "~ 

Stripper  22  AVG,  GA. 

VS-3  Pick-A- Bond  Tool 
Crircing  Tool 


A.  E.  I  $572026 
963429-00576-0896 
3439-G0408-C337 
4240-000^2-3776 
5120-00236-3722 
5110-00233-9712  . 
5110-002*2-53^6 
A.E.  r  S578725 
GMP  -  7274 
David  Cloves 
8415-00268-833C 

5120-00223-7397 
5120-G0240-532G 
5120-00939-6185 
ES'C  . 

3M  Co.  "E9"  Tool 
5120-00868-0831 
905110-C0-228-7696 
CflP  No,  7669  • 
AF-S-570419 

51 20-00-421-0435 
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Per  Item  Coat  * 
1.02 

1 .11 
1.19 
,  .71 
3.37 
Z.91 
1.76 
16.67 
3.00  / 
.57 

1.0* 

1.29 

1  .92 
35.00  ' 
40.00 

9.15 

2.18  . 
3C .  48 
12.00 

3.2? 

2.30 
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IRFfRtiATICN  SHEET  (CONTINUED) 
TiTilJ>^ator_A  Ncfnjnclature      National  Stock  Number 
Tool  Holder  Adaptor  '  5120-00-421 -0^1 

Lc.ifJi.eoyt»s       ^  597&-00-90G-947S 

nnp  076;-'-] 

U,ii':*Lrr°      .  5975-0C-534^75f 

"    C.f*P  67P.3-2 

^•'"^W  '  5P7E-W-40f:-44f-f 

Gfir  676: -.1 


5S7F-OC-35C-494;* 
CNP  678.',- 4 


5piicc  Closurr  .      '        5f.T5-00-CC4-f 201' 

Viut  CIosmo  CT?  _  5C05-00-C84-C2CCV-^ 
'uru-d  Tele  Closure  y  f- T / <' 5 C  2' 

'Tele  Shi  rid  Connecter  3f  /",^ci 

IS -3. Tool  Holder-  ■  512C-00-3J;0-37H 
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CHAPTER  12 

ELSPHONE  CABLE  SPLICING 


Ir:  this  chapter  wo  will  discuss  telephone  ca- 
ble gpiiftng  \w  such  a  way  that  you  will  recog- 
nize? the  importance  of  this  vital  procedure  for 
keeping  communication  lines  operating  properly. 
1'oou  completion  of  Shis  chapter,  you  should  he 
able  U)  perform  telephone  rable  splicing  safely, 
economically,  and  efficiently. 

Tir."*-  knowledge  you  acquire  in  this  rhapter 
re^arrim^'  cable  terminology,  types  of  cable 
snd  the  procedures  for  .splicing  a  variety  of 
rabies  will  enable  ymi  (o  render  vital  services 
in  the  communication  link. 

Miu>t  lines,  Whether  for  telephone  or 'for 
i*o\ver  distribution,  rrquirr  -ome  splicing.  The 
!*mgth  of  cable  on  n  reel  seldom  oqualH  exactly 
tin  length  to  i>c-  Installed.*  I-Iven  after  a  system 
haslwvn  installed,  'here  wiil  always  be  a  certain 
anvwnt  of  splicing  necessary,  to  take  care  of 
repair.-,  or.  defective  cubit-  sections,  or  to  add 
x.tra  sectionb  to  the  main  cable. 

Must  splicing  on  power  lines  is  done  under- 
ground,  by  the  methods  described  in  chapter  10. 
However,  most  telephone  hne  consists  of  aerial 
cable.  Let's  begin  this  chapter  with  a  discus- 
sinn  of  telephone  cable. 


TKLK I'HONK  CAULK 
TERMINOLOGY 

-  ;Me  bn  toleph* vne  c ommumcaf  ions  may 
ci-js^M'^  I  as  aerial,  buried,  submarine, 
'ihdiM-;' .  oand,  "I  he  greater  amount  will  bo 
u  i  i.il  cable,  but  there  k  always  some  under- 
ground cable  in  a  communications  system,  and 
there  ;j  hkelv  to  he  somo  buried  and  sub- 
marine cable. 

Atrial  cable  is  lead*-  or  plastic-covered 
cable*  suspended  on  po'.e-:.  Burt<ni  cable  is 
jnderjjriHmd  r-ibb*  placed  j^dthfiut  conduit— that 
is.  burii  d  "direct k .  "  ;  rrpo  -a r mured  (or  jute- 
f»rotected)  cable  is  the  type  .most  f requrtitly  Ctsed 
iov  direct  burial.  Regular  underground  cable  is 
placed  in  conduits).  Submarine  cable  is  a  metal 
tape  armored  type  suitable  for  operation  in 
swampy  land  or  water. 


CLASSIFICATION  OF  CABLES 

.  The  sise  designation  of  a  power  cable  in- 
dicates its  power-carrying  capacity.  With  tele- 
phone cable,  the  size  designation  indicates  the 
number  of  pairs  of  conductors  in  the  cable. 

Outside  cables  for  telephones  are,  like  power 
cable,  usually  lead-sheathed.  However,  the 
wires  inside  .a  l(?ad-6overetf  telephone  cable 
are  insulated  with  patter.  The  insulation  maybe 
sprayed  on  as  pulp,  orthe  paper  may  be  wrapped 
spirally  around  the  conductors.  Double -wrapping 
of  wires  provides  a  highly  dielectric  (non- 
conducting) insulation,  both  because  of  the  addi- 
tional thickness  of  the  paper  ajid  because  of 
additional  air  space,  ^This  higher  insulation  pre- 
lects against  insulation  breakdown  which  mi^ftt 
occur  if  a  telephone  lino  came  into  contact  with 
a  power  line. 

Broadly  speaking,  telephone  cable  may  be 
classified  as  tape^-armorcd  cable,  building  and 
switchboard  cable,  and  plastic -covered  cable. 

Tape-Armored  Cable" 

Tape-armored  cable  is  a  lead-covered  cable 
fitted  with  a  protective  covering  of  paper,  jute, 
and  steel  tape.  This  tape  is  available  to  match 
■standard  lead-covered  cables.  It  protects  the 
cable  against  damage  by  rodents  Mnd  auiinst 
mechanical  damage?  when  the  c  .  i*.  .  *  be 
buried  directly  (without  conduit). 

Tape-armored  cable  is  quadded,  color  coded, 
and  composite.  In  quadded  cable  some*  or  all  of 
the  conductors  are  arranged  in  quads,  or  groups 
of  two  pairs,  A  cable  containing  26  or  more 
pairs  of  condyetors  is  color-coded  according  to 
groups,  to  simplify  matching  for  splicing.  "Com- 
posite" means  that  the  cable  contains  conductors 
of  two  or  more  sizes. 

Puilding  and  Switchboard  Cable 

Building  and  switchboard  cable  is  used  to 
make  connection  with  the  service  conductors,4* 
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and  to  connect  the  switchboard'  apparatus  to  the 
main  distribution  frame.  It  may  also  be  used 
for  local  wiring  in  the  switchboard. 

Switchboard  cable  is  made  up  of  copper,  or 
tinned  copper,  conductors  with  a  silk  and  cotton 
insulation-but  it  is  also  available  with  black 
enamel  insulation.  Pairs  of  conductors  "are 
usually  txrind  together  with  a  spiral  layer  of 
paper,  a  layer  of  lead  tape,  another  layer  of 
paper,  and  a firep roofed  braid..  For  color-coded 
cable  the  insulation  is  colored  according  to  a 
standard  color  scheme,  so  that  each  pair  of 
wires  and  each  unpaired  single  wire  can  be 
identified. 


Plastic -Covered  CaK.e 


Plastic -covered  cable  has  fthe  advantage  of 
being  light  in  weight,  which  mattes  it  especially 
suitable  for  advanced-base  use,  Aftsthgr  ^dvaxj-A 
tage  is  the  fact  that  plastic  is  much  cheaper  tha^ 
lead, 

TYPES  OF  TELEPHONE  CA  LE 
SPLICES 

The  three  most  commonly  used  types  of  tele- 
phone cable  splices  are  the  "straight"  splice, 
the  "bridge"  splice,  and  the  "butt"  splice  (fig. 
12-1). 

In  figure  12-1 A  the  cables  come  from  oppo- 
site directions,  the  splice  in  each^individual 
wire  being  covered  by  a  small  cotton  "sleeve," 
In  figure  12 -1C  the  wires  enter  the  sleeves  from 
the  same  direction.  In  figure  12-1B,  however, 
two  cables  coming  from  que  direction  have  been 
spliced  to  a  single  cable  Coming  from  the  oppo- 
site direction. 

Straight  splicing  (fig.  12-1  A)  is  the  simplest 
form  of  splicing,  consisting  as  it  does  of  joining 
two  wires  that  approach  the  splice  point  from 
opposite  directions.  Bridge  (sometimes  called 
"branch")  splicing  (fig,  12-1B)  usually  consists 
of  splicing  a  branch  into  a  main  cable*  Butt 
splicing  (fig,  12-1C)  is  usually  done  to  attain 
flexibility;  a  butt  splice  is  often  later  changed 
to  a  straight  or  bridge  splice.  V 

SPLICING  LEAD-SHEATHED  CABLE 

Most  of  your  splicing  will  consist  of  the 
Splicing  together  of  opposing  individual  wires  — 
that  is,  of  straight  splicing.  This  course  will 
describe  step -by -step  the  process  of  splicing 
the  dingle  conductors  that  mate  up  two  cables, 
of  drying  out   the   completed  splice,   and  of 


A.  STRAIGHT 


FX 


C. BUTT 

Figure  12-1.—  Types  of  telephone 
;        cable  splices. 
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"beating  in"  or  "finishing"  the  lead  sleeve  used 
to  cover  the  splice  krea.  These  procedures 
are  fundamental  to  ail  three  common  types  of 
telephone -cable  splices, 

The  procedural  steps  involved  are: 

1.  Removing  a  section  of  the  sheath  from 
each  cable-end. 

2.  Removing  any  metal  protector  on  the 
cable  core.  ^N 

3.  Selecting  the  correct  individual  wires/ 
from  each  cable. 

4.  Splicing  the  individual  wirss  in  a  stag* 
gered  pattern. 

5.  Covering  each  splice  with  a  cotton  sleeve 
to  prevent  contact  between  wires. 

6.  Placing  an  overall  lead  sleeve  on  the 
completed  splices, 

7.  Beating  in  the  lead  sleeve  to  make  a  tight 
joint. 

8.  Wiping  the  joint. 

The  following  sections  explain  each  of  these' 
steps  in  detail. 

REMOVING  THE  SHEATH 

Measure  the  length  of  the  sheath  to  be  re- 
moved, and  ring  the  cab:e  at  the  point  where 

the  cut  is  to  be  made.  The  diagram  in  figure 
12-2  shows  a  distance  of  IS  inches.  buUhi*  is 
only  by  way  of  illustration.   In  every  case  the 
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u;  tn>?  size  of  the  eabi-> 
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^-ruiti  of  number  of 


patriot  wires),  (21  tht«  diameters  of  the  conduc 
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tors,N  and  ,3<  the 

fn  rity/.m;  the  c.u.< 
cable,  that  the  cut  n«-  «; -o;v  doc 
completely  thruuc.ii  rh«>  "heath, 
may  damage  tho  conductors,'  and  a  properly 
shauow  cut  "bells"  :tv  .;»,,.;,,!,,  a«  desired, 
-Jwn  in,'  .section  to  I-  •.v:nov«-d  pulled  off. 
up:in  tJl<-  sheath  back  honi  <!•,  nneed  point 


•>t  splice  being  made. 
!»•  sure,  as  with  power 
•o;v  fiiws  nol  penetrate 
A  coo -deep  etn 


(dh.tanre   \i)   !n  f it^in 
area  thorough,y.  If  dull  or  dav 
they  will  not  tin  propt  r!v  when 


and 
real 


Me 


Iran  this 
n  are  left 
iotni  is 


ayer  of 
■  (noted  the 
j  ii'oo!  length 


wiped  later,  and  the  joint  will  he  defective  On 
new  cable  use  a  file  as  a  cleaner  On  old  cable 
a  shave  hook  us  better. 

Immediately  upon  cleaning  this  area,  and 
before  vour  hands  have  coue'heu  u,  coat  it  with 
stenr  tne.  and  wrap  a  with  a  iV 
inui**<l-out  muslin.  You  do  t)nu  \, 
area  while  you  are  removing  the  a,i 
Of  she.uh  for  the'apiice  opening. 

Vhi  :.p!it  the  sheath  with  .1  hacking  (also 
called  a  •'chipping"?  ;ui>f<>  .\?  ..vwrlhed  for 
power-cable  splicing  m  ,  hapler  id.  Vou  must 
avoid  rutting  through  the  pap.»r  wrapping  of 
me  cable  core,  h  be  careful  m  dnvingthe  knife 
under,  the  edge  of  the  split  to  Inc-n  the  Mhcath. 

(..rasp  Uie  e;a>lo  at  tne  cor  lion  where  you 
w tapped  it  xn  the  profiting  Iver  m  muslin 
;>nd  gradually  work       tne  «p|if  poe'lon  of  the 
wheat h.    li  should  »  • 
V\\V\rc  12  :<  .;1k>* 
lh< 


fie 


nt  fl„ 

fl),(  I  I! 


ringed  pumi. 
aeps  m  re 

movlr.:;  the  sheath,  with  the  exception  of  the 
muslin  wrapping  of  ii>«»  sfearjne-eoated  area, 
which  is  not  shown  b.n  should  be  done  as'previ' 
ously  described- 

Wn<?n  sheath  has  been  broken  off,  inspect 
the  broken -off  edges  on  the  cable -ends  to  ensure 


that  they  are  smooth.  Any  sharp  edges  or  burrs 
\eould  cause  damage  to  the  conductor  insulation 
duriaK  splicing.  The  best  way  to  guard  against 
thiji  is  tcbutt tne-sheato-^es  with  boiled  sleev- 
ing\musiln,  or  cotton  tape  as  shown  in  figure 


USE  OR  SLEEVES 

The  splice  on  a  pair  c*  individual  wires  is 
covered  wi\h  a  small -diaim.  ier  cotton  or  plastic 
sleeve.  The\  whole  splice-that  is,  the  bundle  of 
spliced  indikdual  wires -is  covered  with  a 
larger -diameter  lead  sleeve. 

It  is  advisable  to  slide  the  overall  lead  sleeve 
onto  one  of  the  cables  as  soon  as  the  section  of 
sheath  has  been  removed  and  the  cable  end  has 
been  cleaned.  Slip  the  sleeve  up  the  cable  far 
enough  to  have  it  out  of  your  way  as  you  perform 
tiie  individual -wire  splicing  operations.  When 
all  the  wire  splices  have  been  completed,  you 
can  draw  the  sleeve  down  over  the  bundle. 

Before  you  slide  the.  lead  sleeve  on,  inspect 
it  for  cleanliness  and  for  sharp  edges.  If  neces- 
sary, smooth  up  the  ends  with  a  lead  file. 

The  size  of  the  lead  sleeve  will  depend  on 
the  size  of  the  cable,  the  diameters  and  number 
of  the  wires,  and  the  type  of  splice.  The  size 
ot  a  cotton  or  plastic  sleeve  depends  on  the 
diameter  of  the  spliced  wires  it  covers. 

MOILING  OUT  INSULATION 

"Boiling  out"  is  a  term  used  to  refer  to  a 
procedure  for  removing  any  moisture  which 
may  be  present  in  the  insulation.  Besides  re- 
moving moisture  and  preventing  the  same  from 
reenteringthe  break,  boiling  out  makes  it  easier 
for  you  to  remove  the  paper  insulation  from  in- 
dividual wires  when  you  are  ready  to  splice  them. 

Boiling  out  consists  of  pouring  hot  paraffin 
over  the  sheath,  starting  about  6  inches  back  from 
the  exposed  wires,  and  gradually  working  the 
stream  of  paraffin  onto  the  paper  insulation  and 
out  to  the  ends  of  the  wires.  The  temperature  of 
the  paraffin  should  not  exceed  375°  F -tempera- 
ture higher  than  390"  Y  will  damage  the  paper 
insulation.   If  you  do  not  have  a  thermometer 
capable  of  registering  such  high  temperature, 
you  can  apply  a  practical  test  to  the  paraffin  when 
it  is  heating.  Watch  the  dry  ring  that  forms  and 
gradually  creeps  up  on  the  outside  of  the  pot. 
This  ring  will  begin  to  form  when  the  paraffin 
is  at  about  360°  F.    When  the  ring  is  about  2 
inches  wide,  the  paraffin  is  at  about  correct, 
.forking  temperature. 
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1ST  OPERATION 


0 


cut  mm  m  shcatn 


SCUM*  ftttf  ATN  WITH 
fHWf  HOOK,  AMD  COAT 
WitH  SHAflilC. 


MtVC  CN#*KO  KNIFE  U*OER 
SHE  ATM  *itm  a  mammcr  00 
NOT  ALLOW  THE  KNIFE  TO  CUT 

thc         **A**ttts  or  TN£ 


© 


© 


2ND  OPERATION 


/OHM  [0  IMCATM 


ftEMOVf  tHCATM 


s£i  l/*\ng  thiptiing  Ami/*. 


(3)  rim«vfi 


Figure  12-3.  —Steps  in  removing  sheath. 
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The  paraffin,  as  it  cools  and  hardens,  forms 
a  seal  which  excludes  the  entrance  of  moisture. 
When  you  are  splicing  large  cable,  it  is  advis- 
able to  repeat'  boiling  out  as  soon  as  you  have 
spliced  200  pairs  of  wires.  The  reason  is  that 
by  the  time  you  have  spliced  the  200  the  insula- 
tion will  have  begun  to  absorb  moisture  from 
your  hands  and  from  the  atmosphere.  Another 
boiling  out  will  remove  this  moisture  and  reseal 
the  insulation. 

If  the  splice  is  left  incomplete  overnight,,  or 
if  you  are  working  in  a  very  damp  atmosphere, 
you  may  have  to  go  through  the  boiling -out 
process  several  times.  Discoloration  of  the  in- 
sulation and  a  bluish-green  discoloration  of  the 
conductors  are  sure  signs  that  excessive  mois- 
ture is  present.  If  only  a  small  amount  of  mois- 
ture had  seeped  in,  the  insulation,  but  not  the 
conductors^  will  be  discolored. 

DRYING  'BY  DESICCANT 

The  paraffin  boiling-out  method  of  drying 
ftas  several  disadVailUiges.   Th£se  include  fire 


hazard,  objectionable  fumes,  possible  burns  to 
personnel,  and  splashes  of  hot  wax  on  floors  or 
walls.  The  method  of  drying  by  the  use  of  a 
'desiccant"  (drying agent)  is  therefore  often  used 
instead.  The  usual  desiccants  employed  are 
anhydrous  calcium  sulfate  and  silica  gel.  Hot 
paraffin  drives  out  moisture,  A  desiccant,  on  the 
other  hand,  absorbs  it. 

If  a  desiccant  is  available,  you  sprinkle  it  tn 
generous  amounts  all  over  the  conductors  after 
the  Wire  work  (splicing  and  sleeving)  is  com- 
pleted, First,  however,  you  enclose  the  spiiee 
bundle  in  u  muslin  envelope,  long  enough  to 
overlap  at  both  ends  of  the  splice*  Open  one  end 
of  this  envelope,  and  let  the  desiccant  trickle  in. 
Spread  the  wires  apart  wlthyour  fingers  to  allow 
good  penetration. 

SPLICING  UiE  WIRES 

The  pairs  of  wires  are  arranged  within  t 

cable  In  color  groups,  with-  the  low  count  at  thc 
center  of  the  core  and  the  higher  count  outside. 
This  arrangement  assists  in  qufc  k  Idehtifiratlon. 
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RfcMOVff  SHEATH  CA££f  ULL Y 
/TO  AVOID  SWAKP  EDGES. 


ftEKOKF  ft  f  MOVING  COtffc  WR  A  PfMHG  PAPER 
iNG.  ttUU  IN  C«  COT  10H  T>Pt 


TO  r.ive  D£SINED  SPACING. 


APHUV  2  TURNS  ON 
STKASGHT  CaHI  ? 


Tit  IN  PLACE, 
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•'ab»;«  i  eds  ;:h  -    f4.).iVr;ip-;»f  j^ij.  ^^nf 

•  •      «  •    i  *  f  i  ■  <  U  i  1    j  i  i 

"'!        '-nri.  :n/:  .m..-,    tin  jU  ;i 
ni  ' 1 !  '  f  I'}  - ' 1  f '     i  'j-/ ...  h.-l.i 
■vires-  m  one  i:.ii|<|(  r ul  thrm 
"..'hers  !/om  ifj,.  r  :.  :K     .  ,-hiU^h 


Hill   T  L 


L7)n;  ,iif'  and  :*H;<iHh    low;,-,  .i^W  on 

wii^-h  v.ui  piiu;  ii)  4*lip  the  cuiu'ni  iiioi'vu? , .Thi* 
will  proven?  the  end*  of  tin*  win-*,  from Vurifnu. 

N>xi  you  tjt  cotton  slcevea  onto  both  wires 
nf  the  samo  lime,  hv  taking  ;i  yair  of  sleeves. 


wiixod  and  ready  for  use,  and  slipping  them  over 
the  witch,  Use  a  rotating  motion  to  slide  the 
slecvrs  up  to  a  posit  ion  whore  « h-»y  will  nut 
interfere  with  the  splicing  procedure, 

Now  bend  one  wire  of  each  pair  back  out  of 
the  way  and  draw  the  other  wire*  <  I  each  pair 
together  as  &hqm\  in  fif.nre  12-7.  Draw  ihr 
wires  close  toKothf-r,  so  tJur  ilu*  ^oiu  int;  iwist 
.  an  be  ma^e  close  lo  the  ends  of  the  insulation! 
Then  make  the  Mr rank-handle  twist"  shown  in 
figure  12-8.  First  roll  the  lefuhnnd  wire  over 
'he  right-hand  one.  Then  !>end  thcin  at  ri^lu 
angles,  and  twist  them  together  with  af :ram.iiv, 
motion  of  your  wrust,  until  you  grt  a  twksi  about 
I  /2  inch  -long. 

limd  of  twist  the  "pigtail/  and  cut  olf  i)u> 
wire.  Then  slip  the  Sleeve  down  over  the 
3umtf  fcs  shown  in  figure  12-9, 

It  is,  bf  course,  vitally,  important  that  you 
know  what  wires  go'together,  a^d  you  are  sup- 
posed to  have  a  diagram  or,  definite  instructions 
with  regard  to  this.    However*,  it  is  aiwavfc 
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Figure  12-5. -Joining  a  pair  of  wires. 
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Fyrure  12-6. -Stripping  insulatioft 

from  wires.  '  • 

/possible  that,  you  may  have  to  do  an  emergency 
job  where  you  don't  have  the  necessary  infor- 
mation in  advance.  In  a  "case  of  this  kind  a 
-knowledge  of  the  arrangement  of  grounds  in  a 


\  cable  will  be  of  great- value. 
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Figure  12- 7. -Drawing  wire*  together 
for  splicing. 
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Figure  12-8. -Twisting  the  wires. 

CONDUCTOR  IDENTIFICATION 

Conductor  identification  is  predicated  upoo 
the  establishment  of  a  pair  count.  This  opera- 
tion is  indispensable  to  the  proper  testing  and 
splicing  of  telephone  cable.  Three  considera- 
tions are  involved  in  the  cotint;  the  relative 
position  of  cable  and  central  office,  geometric 
pattern,  and,  tracer  pairs. 

Position  of  Cable  and  Central  Office 

The  first  consideration  in  the  establishment 
of- the  count  Is  the  relative  position  of  the  central 
office  and  the  cable  end  to  be  spliced.  If  the 
exposed  end  faces  away  from  the  central  office, 
the  count  is  made  in  a  counterclockwise  direc- 
tion. If  the  exposed  end  faces  toward  the  central 
office,  the  count  is  made;  in  a  clockwise  direc- 
tion (fig.  12-JOA1*.  , 
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■        e  L-IOa. —Cable  conductor  «"o.»ps 
303  pair  cable. 

Geometric  Pan,  rn 

faille  may  contain  various  quantities  and 
combinations  of  geometric  patte-rs  (P,10B) 
The  oouuf  begins  at  the  router  o:  the  core  at* 
proceeds    t.,    the    s},/.uth    UJ    a    eioekuLse  „Y 
counterclockwise  liireetion. 

AH  an  a.d  in  ej»tabli»hia{»  or  d«-;r,  U}e,. . 

fitU-atumofipairw.  the  cable  cores  are  color  codee*' 
uylayeis  <>r  group* bound  separao'Sy  l>y  color,  d 
Spirally  wrapped  .mrft  textile  binders  '«„  markers 

A  creep  •.-  :  «  pairs  ha.s  Iven  selected  as  the 
.;!<»*.•  Kuuae».  .;i/t,  for  a  uniform  croup,  and  nil 
.-:t.Uu.Mr*i  >.     c.mfes,  except  those  smaller  than 
>.<>  purs,  c.n  bv  divided  by  this  number  The 
pairs  wtihn  the  25-pair  groups  an- identified  bv 
.simple  code  (had  use  10  colors.  f>  for  tip  aud 
5  for  hum,  Wli^  1H,  duplication    The  ?5-nai  ■ 
groups  (Tabic  12-2?  ,re  bound  with  oicniorb  «d'- 
era  which  follow  tie  ?  .  5  C)l!u[. 
pair*:. 

Tracer  Pairs 

The  core  of  non-pn|yeUiylcno  insulated  cable 
contains  certain  distinctively  colored  conduc- 
tors .ciown  as  tracers.  A- tracer  pair  is  used 
°y  the  apHccr  to  establish  a  talking  pair  to  -his 


helper  at  the  distant  end  of  a  length  of  cable 
being  spliced  at  a  terminal  or  'at  the  "mam 
distribution  frame  in  a  central  office..  Termi- 
nated tracers  are  connected  to  the  highest 
number  terminal  for  that  cable  or  group.  A 
101  pair  terminal  would  have  the  tracer  ter- 
minated on  pair  101. 

PLACING  AND  WIPING  LEAD  SLEEVE 

When  all  the  pairs  of  conductors  have  been 
spliced,  you  are  ready  to  slip  the  lead  sleeve 
«ver  the  completed  splice  bundle.  Take  care 
m  sliding  the  sleeve  not  to  disturb  the  cotton 
sleeves  on  the  individual  wire  splices.  If  these ' 
are  moved,  the  separate  wires  may  come  into 
contact. 

Before  you  slide  the  sleeve  into  place  wrap 
the  splice  bundle  with  two  layers  of  boiled -out 
muslin  as  shown  in  figure  12-11. 

Unless  you  made  your  individual  splice- 
neatly  and  compactly,  and  unless  you  staggered 
them  so  as  not  to  have  n  em  ail  at  the  same 
point,  you  will  .have  difficulty  getting  the  sleeve 
over  the  splice  bundle. 

The  procedure  for  wiping  the  lead  sleeve  is 
the  same  as  that  described  for  a  sleeve  on  a 
power  cable  in  chapter  10. 

SPLICING  SILK  AND  COTTON 
INSULATED  CABLE 

Paper  ribbon  or  paper  pulp  insulation  has 
certain  disadvantages  which  make  it  unsuitable 
tor  use  on  cables  to  be  connected  to  distribution 
frames,  terminal  strips,  and  other  interior 
terminal  points.  The  cause  is  the  fact  that  the 
paper  insulation  is  not  strong  enough  to  with- 
stand the  amount  of  handling  required  to  make 
connections.   In  working  the  core  into  a  form 
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Figure  12-10B,— Core  makeup  of  po 

which  is  fanned  i.  and  laced, the  paper  insula- 
tion, winch  is  not  baked  on,  will  unroll.  Besides, 
paper  insulation  deteriorates  on  exposure  to 
air,  and  its  dielectric  strength  falls  off  con- 
siderably on  exposure  to  moisture. 

It  is  the  custom,  therefore,  to  splice  in- 
coming-paper-insulated cable  onto  short  lengths 
of  lead-covered  textile-insulated  (sjik  fcr  cotton 
tnsulated)  cables  called  cable  "heads."  The 
■heads  are  used  to  make  the  direct  connections 
with  central  office  distribution  frames  and  ter- 
minal strips. 

Prepare  silk  and  cotton  insulated  cable  for 
splicing;  by  boiling  out  with  beeswax,  or  with  a 
special  pet roieum  wax.  Do  not  use  paraffin, 
because  it  discolors  the  textile  insulation,  and 
makes  it  very  difficult  for  the  operator  to 
separate  conductors  for  fanning,  forming,  and 
Splicing.  On  the  other  hand,  do  not  use  beeswax 


73/201.2 

yethylene- insulated  conductor  cables. 

on  paper- wrapped  insulation,  because  it  will 
make  the  paper  brittle  and  may  cause  breakage. 

Start  pouring  the  wax  a  few  inches  back  on 
the  sheath,  and  gradually  advance  toward  the 
exposed  conductors.  To  start  at  the  conductors 
and  go  the  other  way  would  defeat  the  purpose 
of  boiling  out  by  forcing  any  moisture  under 
the  sheath  further  back. 

The  same  standard  splice  openings,  number 
of  cotton  sleeve  banks,  and  splicing  procedures 
apply  to  textile-insulated  exchange  cables  as 
apply  to  paper-insulated  exchange  cables.  When 
splicing  silk  and  cotton  Insulated  cable  to  paoer- 
wrapped  insulated  cable  \  use  a  desiccant  for 
drying  out  the  joint. 

Mark  the  point  for  removal  of  textile  insula- 
tion by  the  same  procedure  described  for  paper- 
insulated  cables.  Cut  off  the  conductors  4  1/2 
inches  from* the  end  and  use  long-nosed  pliers 
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.Table  12-2. -Binder  Markings  for 
25  Pair  Groups. 
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Group 

(  *ol  OK  f"lf 

CI  roup 

f      .  •  | 

No. 

i  air  vyuiU 

|  i 

1     .  i 

I 

White -Blue 

'  • 

;  i 

2 

Whitf-Or  a  n^p 

£0  -  OU 

:  U  '  ...          !  -  ;  , 

3 

W  h  i  t  P  -  f*  r  n 

« 

f  D  -  i.  uu 

5 

White-Slate 

101       1 9  S 

t       !  1 

*  6 

Tied  -Bhip 

t  £0  -    i  »)  U 

i     i   -    I  /  J 

'        (  ' 

8 

9 

I'iQii  -Brown 

201  -  225 

r  1  i  »  •  „             5  . !  i 

JO 

Kcd  -Slate 

228  -  250 

I  i 

Black -Blue 

251  275 

12 

Black-Orange 

276  -  300 

\ 

.  i.  \i        ■  %;i„ i .. 

ia 

Black-Green 

301  -  325 

14 

Black-Brown 

.   326  -  350 

15 

Black-Slate 

351  -  375 

.S  •  ' 

*  ■    *  *          ;  i  

in 

Yellow. Blue 

37G  -  400 
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,  lobulation;  this  im^ht  break  lire  rvimively  hrit- 
'!;•  tinned-copper  conductor;  ;a  a  tuxtiU - 
insulated  cahk:.- 

Some  textile -insulated  eabirs  have  enameled 
conductors,  and  this  en  nnol  must  be  thoroughly 
i e  moved  before  the  wires  can  be  spliced.  One 
:nr*luyi  ib  by  Ujdu  scraping  between  the  jawb  oi 
;"ni>nofiod  ^iii-rt' — but  you  must  be  extremeh 
•  •arcful  not  to  nick  or  Matter,  the  wires, 

A  pood  tool  for  scraping  enamel  is  i lit-  win1 
:: -raper,  which  consist.,  of  a  sled  .spring  3  4  uu  h 
-.vide,  bent  in  the  form  of  a  !)  and  wiih  ends  turned 
and  sharpened.  As  you  tfain  skill  with  'Jus  todl. 
vo»;  will  find  it  effective  for  moving  silk,  ^t^tton, 
i ;r  plastic  insulation, 

Twi«t  thi5  conduetorb  by  uf>m;*  the  same  twist 
-esrribed  for  splieinc  pnper-insulStted^eable, 
Alter  the  splice  is  completed,  hoi!  out  with  hot 
;-.:ir;Lffin  or  dry  with  desiecant  -as  you  woaid  a 
i  ?apc  r  -  Ins u lated  sp  h ee. 


■  "Wa  i  •  l  fir 


vou  ^uji  poll  it  oil  wit i i  the  finiMTx,  Nevei  u>i< 
MM'   baek   e«    >h*    ^;e-:  !:5,  ,  r     ;/?  rr;Vtr,Vx 


Buried  service  eabh-  :s  i;eiieraUy  used  Sor 
.  Jbstation  underground  servjeeeonneetinns.  The 
*  able  is  usually  one-pair  or  two-pair  lead- 
ewvered  rubber-insulat^u  cable  to  which  a  pro- 
tective covering  of  p,aper,  iutef  oi\s\ eel  tape  has 
l  et?n  added. 
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Figure  12-11. -Wrapping  the  splice. 

In  sonic  cases  there  may  be  power  cable 
•in  the  same  trench  with  the  telephone  cable 
(the  two  must  be  at  least  6  inches  apart).  You 
must  check  on  the  possibility  of  this,  and  be 
sure  you  are  working  on  the  correct  cable, 
before  you  make  any  sheath  openings. 

Splices  are  made  at  manholes,  handholes, 
pedestals,  or  buried  splice  joints. 

Plan  the  splice  layout  carefully,  to  avoid 
unnecessary  removal  of  protective  covering. 
Remove  all  dirt  adhering  to  the  covering  be- 
f ore. you  slide  the  lead  sleeve  over  the  cable. 
When  the  splice  is  completed  and  the  joint 
wiped,  paint  the  lead  sleeve,  the  wiped  joint, 
and  the  exposed  cable  sheath  with  a  protective 
compound,  such  as  Ozite  B,  and  wrap  the  whole 
section  in  three  layers  of  black  friction  tape 
or  muslin. 

[.kad-coAkd  CARLE  REPAIR 

Making  minor  repairs  because  of  ring  cuts, 
sheath  breaks;  lightning  bums,  bullet  holes, 
or  other  damage  to  small  aerial  cable  is  part 
of  your  job.  Such  damage  can  be  repaired  by 
the  carbon -electrode  welding  method  or  with" an 
acetylene  torch.  The  carbon-electrode  method 
is  preferable  if  damage  extends  through  the 
sheath  and  moisture  has  reached  the  conductor 
ihsulation.  The  acetylene-torch  method  is  pre- 
ferable for  damage  which  does  not  extend 
through  the  sheath. 

Water-soaked  paper  insulation  usually 
causes  pairs  to  become  shorted-  It  follows  that 
shorted  pairs  are  frequently  an  indication  that 
somewhere  the  sheath  is  damaged  enough  to  al- 
low moisture* to  penetrate  to  the  insulation. 

Steps  in  snaking  a  sheath -damage  repair  arc 
as  follows; 


1.  Open  and  spread  the  sheath. 

2.  Dry  out  the  insulation  with  destccant. 

3.  Repair  any  charred,  corroded,  or  other- 
wise deteriorated  insulation,  * 

4.  Test  the  cable  pairs  before  preparing  to 
close  the  sheath. 

5.  Close  the  sheath, 

6.  Solder  the  seam  and  restore  cable  hang-* 
ers  to  appropriate  spacings. 

Opening  the  Sheath^ 

After  the  fault  has  been  located  and  the  lad- 
der or  splicing  platform  has  been  placed  for 
gaining  aqcess  to  the  repair  point  on  the  cable, 
proceed  to  open  the  sheath  as  follows: 

1.  Straighten  the  cable  if  necessary,  and 
reduce  cable  tension,  also  if  necessary,  by 
placing  grade  clamps. 

2.  Use  a  wire  brush  to  brighten  the  lead 
sheath  in  the  section  to  be  split. 

3.  Rub  stearine  along  the  cab)  where  the 
lengthwise  splft  is  to  be  made.  As  the  cut  is 
made,  continue  to  lubricate  with  stearine, 

4.  Split  the  cable  with  a  "cable  stripper,1' 
a  cutting  tool  with  small  and  large  blades  which 
can  be  set  to  cut  a  given  depth.  Adjust  the  small 
blade  of  the  stripper  so  that  it  will  penetrate 
1/32  to  1/16  inch.  Make  the  starting  cuts  with 
the  small  end  of  the  blade,  routing  out  the  small 
lead  shavings  as  you  cut.  After  a  definite  line 
of  cut  has  been  established,  turn  the  stripper 
over  and  use  the  large  end  of  the  blade  to  bevel 
the  cut.  Do  not  cut  all  the  way  through  the 
sheath  with  the  large  end.  Just  before  the  blade 
is  about  to  break  through  the  sheath,  reverse  the 
tool  and  complete  the  cut  with  the  small  end, 

5.  After  you  have  cut  through  the  sheath, 
open  it  with  a  pair  of  cable  pliers.  Grasp  the 
handles  of  the  cable -pliers  firmly  and  open  the 
incision  on  one  side.  With  the  sharp  jaw  in  the 
cut,  work  the  pliers  sideways,  exerting  a  small 
downward  pressure  at  the  same  time.  Bend  the 
sheath  cautiously,  so  as  not  to  deform  it.  When 
one  side  of  the  sheath  is  bent  back,  repeat  the 
process  on  the  other  side. 

When  the  sheath  has  been  opened,  push  out 
the  cable  by  inserting  wooden  wedges  between 
sheath  and  cable  as  shown  in  figure  12-12. 

Making  Wire  Repairs 

If  wires  must  be  spliced,  the  cut  must  be 
long  enough  so  that  splices  can  be  properly 
staggered,    Apply  paper  tape  to  any  points  at- 
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Soldering  Uuj  Seam 

After  the  sheath  has  boon  closed  over  the 
cable  so  that  the  edgos  of  the  cut  are  from  1  /8 
to  1/4  inch  apart,  use  the  scoring  tool  and  a 
wire  brush  to  clean  the  sheath  thoroughly.  Apply 
pasters  along  the  edges  and  ends  of  the  cut,  to 
fix  the  width  and  length  of  the  closing  seam.  Sot 
:he  pasters  about  1/16  to  1/8  inch  away  from 
the  edges  of  the  cut.  Use  a  halfround  bastard 
ulo  at  each  end  of  the  cut  to  form^a  depression 
into  which  solder  can  be  flowed  to  seal  any  fine 
cracks  caused  by  bending  hack  tho  sheath.  After 
'  he  pasters  are  set,  apply  stearine  to  the  portion 
to  ho  soldered. 

Fuse  stearine  core  solder  to  the  cut  bv 
Molding  the  end  of  the  solder  bar  in  contact 
with  the  sheath  and  touching  the  solder  with 
the  edge  of  the  beveled  end  of  the  electrode. 
In  this  manner  coat  the  entire  area  to  be-  sol- 
dered, but  use  only  the  minimum  amount  ol 
-snider.  Heat  and  manipulate  the  deposited  solder 
with  the  beveled  surface  of  the  electrode,  so 
as  to  tin  ^ho  entire  area  of  the  seam.  To  ensure 
i  borough  turning,  turn  the  electrode  so  the  edge 
.at  die  beveled  surface  can  be  moved  along  inside 
the  cut. 

Light  contact  and  a  circular  motion  of  the 
electrode. on  the  solder  will  aid  in  raising  tho 
temperature  of  (he  solder  so  that  tho  tinning 
can  be  accomplished  to  best  advantage.  Addi- 
tional snider  should  be  flowed  into  the  seam  to 
f\ll  it  to  the  top.  Move  the  electrode  over  the 
patch  to  remove  air  bubbles  and  flux,  ana  to 
smooth  the  surface. 

After  completing  the  welding,  remove  ti:o 
rasters  and  use  a  lead  file  to  smooth  nfi  any 
rough  spots  in  the  ;vu:n.  Smouth  fmaliv  unii 
a  wire  brush. 


t?cpairs  with  Acetylene  Toren 

Small  sheath  defects,  which  do  not  extend 
ihrough  such  as  rim:  cuts  and  cracks,  can  lv 
repaired  by  acetylene  torch.  Acetylene,  how- 
ever, is  a  highly  flammable  gas  which  is  ex- 
plosive in  confined  spaces.  Consequently, never 
■jsc  the  acetylene  torch  for  making  repairs  m 
a  manhole  or  other  enclosed  space.  Before 
you  use  an  acetylene  torch  (operating  instruc- 
tions come  with  I  he  torch,  be  sure  you  fully 
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understand  its  operation  and,  particularly,  the 
safety  precautions  that  go  with  it. 

To  make  sheath  repairs  ^ith  an  acetylene 
torch  you  again  use  stearine  core  solder. 
Thoroughly  clean  the  area  around  the  defect 
with  a  brushing  motion.  Apply  the  torch  flame 
to  the  cleaned  area,  being  careful  not  to*  con- 
centrate long  on  one  spot.  Apply  solder  over 
the  area  of  the  defect,  using  sufficient  h*?at  to 
tin  thoroughly.  Build  up  enough  solder  to  fill 
the  crack  or  depression.  Use  a  small  finishing 
cloth  to  park  the  solder  into  the  defect,  and  to 
.smooth  off  the  patch  so  that  it  is  only  slightly 
more  than  flush  with  the  surface  of  the  sheath. 
A  repair  should  extend  from  1/4  to  1/2  inch 
beyond  the  defect. 

Never  keep  the  torch  lighted  except  when 
making  repairs.  If  spots  to  be  repaired  are 
close  together,  you  may  move  from  one  to  the 
other  without  extinguishing  tlie  torqh,  if  you 
don't  have  to  change  position  radically.  How- 
over,  if  you  have  to  change  position  oi*  pass  a 
pole,  turn  off  the  torch,  and  relight  again  in  the 
now  position. 


SPLICING  POLYETHYLENE- 
INSULATED  CABLE 

Polyethylene-insulated  cable  (PIC)  (poly- 
e  hylene  is  commonly  called  "plastic")  is 
available  as  aerial  or  as  direct  burial  cable, 
both  types  being  made  in  even-number  pairs. 
The  cores  of  both  types  are  identical,  in  that 
the>  are  fully  coded— meaning  that  each  pair  in 
the  cable  is  distinguishable  by  color  from  every 
other  pair.  The  is  accomplished  by  the  use  of 
a  color  scheme  which  provides  different  colors 
of  insulation  for  each  pair  in  a  25-pair  group, 
together  with  colored  or  imprinted  bindings  to 
distinguish  25-pair  groups  from  each  other.  Bv 
referring  to  tables  which  give  pair  color  cexie*, 
lander  markings  and  possible  layups,  you  can 
mat  eh  the  wires  in  one  of  these  cables  with 
little  difficulty.   See  Table  12-3, 

PIC  hass  solid  copper  conductors,  each  with 
polyethylene  insulation  of  the  required  color. 
The  insulated  conductors  are  twisted  into  pairs. 
The  required  number  of  pairs  are  stranded  into 
a  cable  core  and  enclosed  in  a  metallic  shield 
and  polyethylene  jacket  or  sheath. 

In  cables  having  25  pairs  or  less,  the  twisted 
pairs  are  assembled  to  form  a  substantially 
cylindrical  core,  In  cables  having  more  than 
25  pairs,  the  twisted  pairs  are  arranged  in 


groups,  each  group  being  bound  by  moisture  - 
resistant  thread  or  tape.  Each  group  contains 
not  more  than  25  jp^irs.  ^vPor  layup  purposes, 
the  basic  25-pair  ^pups^riay  be  divided  into 
two  or  more  subgroups  called  units. 

Each  unit  in  a  particular  25-pair  group  is 
enclosed  in  bindings  of  the  cokjrs  indicated  for 
Us  particular  25-pair  group.  Foiji  example:  sup- 
pose you  have  a  100-pair  cable  ^and  are  looking 
for  pair  number  88.  You  look  for  the  group  with 
binding  colors  white  and  broWn,  then  look  for  the* 
pair  in  that  particular  group  with  black  and  green 
insulation  (fig.  ^2-lOB  and  Tfttfib  12-1). 

The  aerial-type  cable  has  an  aluminum 
shield  applied  l^rtgitudinaily  over  the  core  cover- 
ing. The  seanv  in  this  shield  is  joined  during 
the  manufacturing  process  by  means  of  a  cold 
weld,  an  electric  weld,  or  soldering  with  a  non- 
acid  flux.  A  polyethylene  jabket  is  then  placed 
over  the  shield. 

The  direct-burial  type  cable  has  two  poly- 
ethylene jackets  with  a  copper  shield  between 
the  inner  and  outer  jacket.  The  inner  jacket  is 
placed  over  the  completed  core,  and  is  from 
50  to  70  mils  thick  according  to  the  number  of 
pairs  in  the  cable.  The  outer  jacket,  placed  over 
the  shield,  is  from  40^0  80  mils  thick. 

SPLICING  AERIAL-TYPE  CABLE 

The  procedure  for  splicing  polyethylene- 
sheathed  telephone  cable  varies  according  to 
whether  the  cable  is  aerial  or  for  direct  burial. 
There  is  also  a  procedure  for  splicing  poly- 
ethylene-sheathed cable  to  lead-sheathed  cable. 
In  any  case,  however,  a  splice  in  this  cable  is 
enclosed  in  a  butyl-rubber  "closure  unit"  con- 
sisting of  a  base  assembly  and  a  rubber  cover 
which  snaps  in  place  over  it. 

Removing  t£e  Sheath 

The  length  of  the  opening  in  the  cable  sheath 
varies  according  to  the  type  of  closure  and  the 
size  of  the  cable.  Manufacturer's  instructions 
onthispoint  should  be  followed.  Steps  in  remov- 
ing the  sheaHi  are  as  follows: 

1.  After  determining  the  length  of  the  opening 
from  the  manufacturer's  instructions,  place 
three  wraps  of  vinyl  tape  around  the  sheath  at 
each  end  of  the  proposed  opening  to  mark  the 
ends,  as  shown  in  figyre  12-13. 

2.  Ring  the  sheath  carefully  3  inches  from 
the  splice  opening  marker  tapes,  as  also  shown 
in  figure  12-13. 
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l\ibu?  12 -.3.—  Possible  Uiy-upB  of  Polyethylene  Insulated 
t'ahh'H  with  Standard  Telephone  Color  Code. 
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^  MClXuX  '?SS  ,?ATCH  CA*LE  C""*U«  ASSEMBl  V  IN  TYPE 

ENCLOSURE  USfcD.   FOLLOW  MANUFACTURERS  RECOfcrfENOATIONS. 


I 


f»L  ACE  TAPE'  TO  MARK 

SPLICE  OPENING 


KINu  JACKET  CAREFULLY 
*M  H  KNIFf  ; 


3 


3. 
4. 


DOTTED  LINES  INDICATE 
CABLE  OVERLAP  WHICH 'IS 
PRESENT  WHEN  SECTIONS 
ARE  JOINTED  . 


Figure  12-13. -Splicing  opening  in  polyethylene'  cable 

'  '  / 
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Remove  the  sheath  between  the  two  rings 
Remove  the  shield  in  the  same  area,  as 
shown  u\  figure  12-14. 

5.  Cut  tabs  in  the  jacket  and  shield  in  the 
■i-im-h  space  betveen  opening  and  marker  tapes 
as  show«Mn  figu,*  12-15.  Cut  3  tabs  for  cable 
up  to  0.6  inch  in  diameter,  4  for  cable  from 
0-6  to  1  b  inches  in  diameter,  and  6  for  cable 
trom  1  6  inches  to  2.2  inches  in  diameter 

figure  1'2-lT  Sl0tSt°  1  8  1.nrh  aS  alS°  Sh°Wn  ln 

<J'  **°  turns  uf  viJlyI  taPe'  adhesive 

s  de  out,  then  one  turn  with  adhesive  side  in  us 
shown  in  figure  12-16.    Push  these  wraps  of 
ape  under  tabs  as  shown,  tp.  form  a  base  for 
he  clamps  of  the  base  assembly  fo  be  installed 
later. 

6.,  Place  two  turns  of  vinyl  tape  to  hold  core 
wrapper  in  place  at  ends  of  tabs,  and  remove 
core  wrapper. 

Identifying  Binder  Groups 

Upon  removing  thecore  wrapper,  have  ready 
some  ^ort  pieces  of  paired  conductors  with 
colors  matching  the  color  Code  of  the  binder 
groups.  lyace  a  matching  color  ^air  around 
each  binder  gfoup  and  pigtail  the  ends  of  the  tie 
wires.  The  binder  threads  or  tape  can  then  be 
removed  from  tiie  binder  groups.  ' 

Mount  the  base  assembly  for  the  .ready- 
access  closure,  the  tape  which  was  placed  to 
mark  the  splice  opening  may  then  be  removed. 

Place  the  groups  in  a -convenient  position  so 
you  can  proceed  with  splicing  the  conductors 


Figure  12-14 


73.205 
Removing  the  shield. 


Splicing  the  Conductors 


Figure  12-17  shows  one  method  of  splicing 
-the--  conductors",  a  method  which  includes  the 
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use  of  a  plastic -fiWd  sleeve.  This  method  re- 
quires that  the  wires  first  be  twisted  wfth  three 
loose  turns.  Strip  off  the  insulation  and  make 
Jive  firm  half-turns,  cut  off  the  excess  wire 
leaving  about  1  inch  of  twisted  bare  wires,  and 
solder  with  resin  core  solder.  Then  slip  the 
filled  sleeve  over  the  joint  and  bend  the  splice 
into  position.  H 

Figure  12-18  shows  the  use  of  a  sealing-tvoe 
splicing  connector.  The  conductors  are  twisted 
enough  to  hold  the  pair  of  wires  together,  and  the 
connector  is  slipped  uvW  the  tfrds  of  the  wires 
approximately  3  inches  from  the  beginning  of 
the  twist.  A  hand-operated  crimping  tool  is 
used  to  crimp  the  connector.  t)0  NOT  remove 
the  insulation  from  the  ends  of  the  wires  when 
using  this  method,  because  the  insulation  on  the 
wires  keeps  the  conductors  centered  in  the  con- 
nector. 

When  a  pair  of  conductors  dead  end  in  a 
splice,  turn  back  3/4  inch  of  one  conductor  and 
1?iace  a  filled  plastic  sleeve  oveirthe  end  of  the 
*Pail\  of  conductors, 

Layup  of  Spliced  Conductors 

The  number  of  splice  bundles  required  for 
a  convenient  layup  will  depend  on  the  length  of 

the  splice  opening  and  the  size  of  the  cable. 
I  he.  splices,  must  be  placed  in  uniform  bundles 
and  distributed  so  as  to  give  a  uniform  shape 
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CUT  TABS  (N  JACKET  AND  SHiELO.    THREE  FOR  CABLES  UP  TO  .6"  DIAMETER 

^  T°  U"  DUM£TER  A*°  S»*  F0«  CAfl«-E*  THRU 

ENLARGE  SLOT  TO         TO  ACCOMMODATE  INKER  CLAMP. 
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over  the  entire  assembly.  This  closure  is  made 
of  butyl  rubber,  and  when  it  us  placed  over  the 
splice  assembly  in  the  proper  manm  r  and 
fastened  with  the  clips  which  come  with  the  kit, 
the  splice  will  be  completely  weatherproof,  but 
still  easily  accessible  should  the  need  arise  to 
reopen  the  closure.  ^ 

Figure  12-20  shows  two  splice  closures  in 
place,  The  cables  leaving  the  lower  nipples  run 
to  terminal  closures  on  other  poles.  Figure 
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. pair  of  conductors  ending  in  a  splice 
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Figure  12  - 17  ^Splicing  4*4aii#  f<*r  various  types  of  joints. 
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Figure  12-19. -Layup  pattern  for  splice. 
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12-21  shows  the  parts  of  a  closure*  When  fewer 
than  four  cables  are  brought  out  the  openings 
in  the  nipples  not  being-  used  are  plugged  with 
plugs  nude,  for  the  purpose. 

Figure  12-22  shows  a  closure  made  for 
terminal  blocks.  When  only  one  cable  enters, 
the  vacant  nipple  istyugged. 

SPLIC1NG  DIRECT -BURIAL  CABLE 

i 

Direct-burial  cable  is  buried  in  a  trench, 
usually  at  least  30  inches  below  the  surface. 
When  a  splice  must  remain  external  to  £he 
ground,  splice  housings  or  terminal  housings  are 
u$ed.  When  no  external  housings  are  permitted, 
a  casting  compound  and  special  splicing  technique 
is  used  to  allow  the  splice  to  remain  underground. 

When  the  cable  changes  from  direct-burial 
cable  to  aerial  cable,  the  housing  is  usually 
pole  mounted.  However,  when  a  terminal  block 
to  connect  lines  to  a  telephone  is  needed,  or 

^when  a  splice  is  to  be  made  in  the  cable,  a 

^pedestal  -mounted  housing  is  used. 


Figure  12,-23  shows  a  pedestal -mounted 
open-terminal  housing  with  three  pairs  of  con- 
ductors connected  to  the  terminal  block.  In 
this  type  of  housing  the  conductors  passing 
through  the  housing  (not  connected  to  the  ter- 
minal £lock)  are  not  cut,  but  are  continuous 
through  the  housing.  Figure  12-24  shows  the 
housing  with  cover  in  place, 

An  example  of  a  "splice  housing11  is  shown 
in  figure  12-25.  Figure  12-26  shows  the  splice 
housing  with  cover  in  place.  Continuity  of  the 
shield. in  direct-burial  cable  is  accomplished  by 
means  of  a  "bonding  harness"  as  shown  in 
figure  12-27. 

When  no  external  housings  are  permitted, 
the  technique  shown  in  figure  12-28  indicates 
the  use  of  casting  compound  to  minimize  the 
problem  of  moisture. 

SPLICING  PLASTIC -SHEATHED  CABLE 
TO  LEAD -SHEATHED  CABLE 

The  method  described  here  for  JoUUftg 
plastic -sheathed,  plastic -insulated  cable  io  lead 
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iKurc  l^.-'.V,).  -Splice  closure:*  \\\  \n\ia 


*i?  ^  i 


/ 


■su  r  fM 


mv.sthed,  papff  «msul.i!t*j  '*ab!e  iv*;**.  he  U3*ul  on 
.uTiai,  innvt  I. Mr:  .!    ■■:  <t-:ci  m:;t:i ! '..itiona. 

Thr  mrth  m  •  '  '1  -1  \,.At,ilil  in  i'i»'ures  12-  2  ■> . 
12-30,  an*!  H'  :  i  ,:M  mark  tii<-  cable  sh^illi 
with  the  huMTuiM  oi  th«  spih-e  and  place  aridi* 
Uutuu  mark*  a  standard  distance  on  either  side 
(4  inches  on  lead,  7  Inches  on  plastic),  With 
aerial -type  cable,  the  cable  on  either  side  of 
the  splice  should  lie  -Uongthe  suspension  gtrand 
without  bowing  and  without  tension  when  the 


strand  is  at  normal  tension.  The  length  of  the 
splice  opening  and  the  sise  of  the  lead  sleeve 
required  are  shown  in  fig.  12-29. 

On  the  lead  sheath  end*  carefully  remove 
the  desired  amount  of  sheath  so  that  the  core 
wrapper  or  thV insulation  around  die  conduc- 
tors will  not  be  damaged-  Scrape  the  surface 
of  the  lead  4  inches  from  the  point  where  the 
sheath  was  cut,  making  sure  to  remove  ail  dull 
spots  and  streaks  to  present  a  clean  surface 
for  wiping  the  lead  joint.  Coat  this  cleaned 
space  with  stearine.  Then  remove  the  core 
wrapper  from  the  exposed  cable. 

On  the  plastic  cable  end*  remove  the  sheath 
carefully  for  the  desired  distance  so  that  the 
metal  shield,  the  core  wrapper,  and  the  insula- 
tion around  the  conductors  will  not  be  damaged. 
Scuff  the  sheath  of  the  cable  for  a  distance  of  7 
inches  from  the  opening,  using  No,  2  1/2  grade 
sandpaper.  Do  not  use  emery  paper  or  cloth. 
This  scuffing  will  ensure  a  satisfactory  surface, 
for  the  proper  adhesion  of  the  end  seal  casting 
and  for  ti^  subsequent  taping  operations.  Turn 
l>ack  the f shield  and  remove  the  core  wrapper 
to  the  end  of  the  sheath  opening. 

Select  a  lead  sleeve  of  proper  size.  Clean 
the  outside  of  the  sleeve  for  a  distance  of  7 
inches  from  the  end  toward  the  plastic -sheathed 
cable,  and  for  a  distance  of  2  inches  from  the 
end  toward  the  lead-sheathed  cable.  Place  the 
sleeve  over  the  lead-sheathed  cable  and  push  it 
back  but  of  the  way  until  needed,  as  shown  in 
figure  12-29,- 


CASTING  THE  PLASTIC  FND  SEAL 

Prepare  a  cone-shaped  casting  form  lone 
may  be  made  from  a  cone-shaped  paper  cup 
or  something  similar).  Be  sure  that  the  largest 
diameter  of  the  form  not  larger  than  the  in- 
side diameter  of  the  lead  sleeve  being  used. 
Fashion  a  hole  in  the  bottom  of  the  form  to- make 
a  snug  fit  over  the  plastic -cable  sheath.  Slide 
the  fprm  over  the  sheath  to  £ -'temporary  posi- 
tion about  4  inches  back  ff^m^the  end  of  the 
.  sheath.  Tuxa  up  the  end  of  the  cable  and  secure 
it  in  a  vertical  position  foi*  the  casting  oper- 
ation. Spread  the  conductors  to  allow  space  for. 
the.  casting  liquid  to  completely  seal  all  voids. 

4tlbye  the  casting  form  up  until  it  extends 
aboig  1/2  inch  above  the  end  of  the  plastic 
sheath.  If  the  id^ef^iud  of  the  form  is  not  tight 
around  the  Shaath,  j&Gnay  be  necessary  to  use  a 
few  wraps  of  tape  to  hold  it  in  position  and  seal 
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Figure  12-22. -Tit 


any  openings.   Figure  12-29  shows  the  form  in 
,piace  ready  to  pour  the  casting  mixture. 

Prepare  the  casting  mixture  according  to 
the  instructions  included  with  the  container. 
You  will  notice  that  the  casting  'resin  will  de- 
velop heat  immediately  after  being  mixed,  but 
-this  heat  wilt  not  cause  any  harm.  When  the 

* 
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mixture  is  ready  to  pour,  pour  it  into  the  form 
until  it  reaches  a  point  very  close  to  the  top. 
During,  the  pouring  process,  move  the  wires 
and  %hield  slightly  to  aid  penetration  and  to 
bring  the  shield  and  wires  into  alignment- for  the 
splicing  operation.  After  the  form  is  filled, 
allow  the  mixture  to  harden  for  approximately 


73,214 

Figure  12-23,  --Open-terminal  housing. 

10  minutes,  or  until  it  in  i'irm  and  cool  to  the 
touch,  Then  peel  off  the  form  &ad  clean  off  any 
particles  that  may  have  adhorvd  to  the  costing* 
The  cable  then  may  :>e  bent  back  into  petition 
for  the  splicing  optrraiion. 
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Figure  12-24..— Terminal  housing 
with  cover  in  place. 

SPLICING  AND  SOLDERING  CONDUCTORS 

Separate,  conductors  into  bunches  by  color 
groups  or  complements,  ami  secure  them  in  a 
';onvcnif'nt  position  lor  splicing,  leaving  a 
suitable  length  for  staggered  spacing  of  splices 
to  attain  a  uniform  layup.  Excels  wire  should 
then  be  cut  off.  As  conductors  are  selected  for 
splicing,  plastic  sleeves  of  proper  diameter 
should  be  placed  over  one  of  the  conductors 
and  pushed  oack.  Where  conductors  end  in  a 
splice,  cut  them  off  and  place  a  sleeve  (selected 
according  to  Fig.  12-30  specifications)  over 
the  ends  and  position  it  for  subsequent  use.  All 
sleeves  are  3  inches  long, 
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Figure  12-25.— Splice  housing. 

Hem.  we  the  required  length  of  insulation 
i rum  the  conductors  as  they  are  selected  for 
splicing  Twist  the  individual,  skinned  con- 
ductors together.  Make  a  joint  1  3/8  Inches  to 
3  4  inches  in  length,  starting  with  three 
xuse  half-turns  (about  1  inch),  tten  finishing 
with  live  ti^ht  half-turns  (about  3/8  to  1/2 
inch). 

After  the  excess  wire  has  been  cut  off, 
snider  the  joint  using  resin  core  solder.  Bend 
the  soldered  pigtail  into  place,  and  slide  the 
previously  placed  sleeve  over  the  joint,  as 
shown  in  figure  12-30, 

After  all  conductors  have  been  spliced  and 
placed  in  the  proper  iayup,  wrap  the  body  of 
the  splice  with  a  plastic  envelope  cut  from  a 
shee^  of  polyethylene  or  the  equivalent  Fill  the 
envelope  with  desiccant  in  amounts  for  various 
sizes  of  cable  as  shown  in  Fig.  12-30.  'BJE 

SURE  NOT  TO  EXCEED  THE  RECOMMENDED 
AMOUNTS.  .       ~   *  v 
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Figure  12-26. -Splice  housing  with 
cover  in  place. 

Cover  the  whole  splice  with  a  single  layer 
of  half-iapped-vinyl  tape,  but  do  not  overlap  the 
cable  sheath  or  metallic  shield.  To  ensure  con- 
tinuity of  the  shield,  rawrap  the  shielding  mate- 
rial around  the  splice,  extending  in  onto  the  lead 
sheath.  If  the  shield  material  is  not  long  enough 
to  make  a  full  wrap  around  the  lead  sheath, 
add  an  extra  piece  of  shielding  and.  solder  St 
to  the  existing  strip.  This  soldering  operation 
should  be  performed  away  from  the  cgble  core 
to*protect  the  tape  from  the  heat  of  the  solder- 
ing iron.  Sdlder  the  end  of  the  shield  to  the 
lead  sheath  at  the  point  of  overlap.  On  aerial  - 
type  plastic  cable,  tin  the  aluminum  shield  with 
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CUT  SNifcLD  AS  SHOWN  TO 
FACILITATE  JNSTALL  ATlON 
Of  COMPRESSION  CLIP 


SMIfLO  PONDiKC  HaKNTSS 
DtHfcC?iQ?:AL  COLOR  MARKERS  


TAPE  INTO 
POSITION  AS 
SHOWN 


STEPS 

1.    REMOVE  OUTER  JACKET,  TRIM  CABLPSHIELD  AND  INNER  JACKET  AS  ILLUSTRATE. 

FOLD  3  ACK  OVfcRLAPPEO  fcDOE  Of-  SKI  EL  0  AND  COMPRESS  CLiV  OF  SHj  ELO  pONDING 
HARNESS  TO  SNitLD  AS  SHOWN  USING  SPECIAL  COMPRESSING  TOOL. 

X.    APPLY  VINYL  TAPC  OV£f?  SHIELD  AND  BONDING  HARASS  AS  IL  LUSTR  AT  S.  n,  TAPE 
SHOULD  BE  APPLIED  AS  Nf  £DrO  TO  PREVENT  CONTACT  0£TW£EN  SHIELD  AND 
MCT^L  of  terminal  HOUSING. 

4.    S£CU«f  £ND  OF  SNiEtD  BONDING  HARh'f-SS  !N  7,PLfT  BOLT  GROUNDING  CO  NNE  C  TO  F*. 

Figure  12-27. -Inytullation  of  burring  harness. 
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Al'/D.-.  o4  aluminum  ilux  and  sr>ldor  it  with  50-50 
<>r  resin  'vore  solder. 

ij:  acinc;  the  lead  slekvk 

i'i.ic»«  a  sTnp  nf  tap*1  nn  the  pL-Vic  sheath 
r niiirii;  length,,. ;;e  abnu;  !!  I  2  inches  from 
Mu*  base  :?f  the  '  ;  end  flea!,  as  sn.>wn  in  figure 
12-31.  Secure  a  strip  of  wire  cloth  2  inches 
wulo,  starting  the  ecl^e  of  the  wire  cloth  on  the 
strip  of  tape  and  wrapping  tightly  around  the 
cable,  overlapping  the  starting  point  about  i 
inch 


Secure  the  edges  of  the  wire  cloth  in  place 
with  tape.  Hold  a  hot  soldering  iron  firmly 
against  the  wire  cloth  at  numerous  points 
around  the  sheath  until  dark  patches  appear 
through  the  wire  mesh;  This  operation  will, 
by  softening  the  plastic,  anchor  the  wire  cloth 
m  the  plastic  siieath.  Be  careful  not  to  hold  the 
iron  too  long  in  one  place,  or  the  insulation 
may  be  burned. 

Place  the 'lead  sleeve  in  position  over"  the 
splice,  overlapping  the  lead-cable  sheath  about 
1  1/2  inches,  and  overlapping  the  wire  cloth  on 
the  plastic  sheath  about  1  inch-  Beat  in  the  end 
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NOTE: 


EXCAVATE  A  TH  HNCH  AS  SNO*K  PROVIDE  A  MINIMUM  OF  THREE  FEET  OVERLAP  IN  THE 
BURIED  WIRE  AND  PROCEED  TO  MAKE  THE  DIRECT  BURIAL  WIRE  SPLICE  A5  5&WWN  IN 
THE  FOLLOWING  STEPSi 


i.    REMOVE  APPROXIMATELY  4"  Q F  JACKET  FROM  ENDS  AS  SHOWN.    CLEAN  FLOODING  COMPOUND 
FROM  SHIELD  WIRES  AND  CONDUCTOR  INSULATION. 

SLIT  INSULATION  APPROXIMATELY  3"  AND  SEPARATE  CONDUCTORS. 

L    REMOVE  APPROXIMATELY  \  4"  OF  INSULATION  PROM  CONDUCTORS,  INSERT  INTO  INSULATED 
WIRE  CONNECTORS,  CRIMP  AND  BEND  INTO  POSITION  A  S  SHOWN, 

two  plain  copper  conductors  — —  


TWIST  LOOSE  ENDS  Oh  SHIELD  wires  together 


TWO  TINNED  COPPER  CONDUCTORS 


2 


SOL  DER  L  ESS  WIRE  CONNECTOR 


S    BRING  SHIELD  WIRES  TOGETHER,  MAKE  PIGTAIL,  INSERT  ENDS  INTO  SOL  DERt  E  SS  WIRE 
CONNECTOR  AND  TWIST  INTO  POSITION. 

0.    SRiNG  SHIELDS  AND  CONDUCTOR  SPLICES  INTO  AL  iGNMENT  AND  APPLY  TAPE  AS  REQUIRED 
TO  OBTAIN  COMPACT  BUNDLE  FOR  POSITIONING  IN  MOLD. 


7.    POSITION  MOLD  AROUND  SFLICE  BUNDLE  AND  APPt  r  TAPC  AT  EACH  END  TO  PREVENT 
COMPOUND  MIXTURE  PROM  LEAKING. 

k    SET  MOLD  IN  LEVEL  POSITION,  PREPARE  CASTING  COMPOUND  AS  RECOMMENDED  BY 
MANUFACTURER  AND  POUR. 

DO  NOT  DISTURB  SPLICE  OR  REFILL  TRENCH  UNTIL  CASTING  COMPOUND  HAS  COMPLETE LY 

CURED. 


Figure*  12-28.  —  Splicing  direct -burial  wtro. 
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MASK  LOCATION  Of 
if U€I  OPENtMC  AND 
OiSTAMCf  ON  EACH  SIOE 


X       LEAD  SHEATH 


STRAIGHT  SPLICE 

SPLICING  PLASTIC  INSULATED  ~  PL  ASTIC  SHEATHED  CABLE  S 
TO  PAP  Eft  INSULATED- LEAD  SHEATHED  CABLES 
4"  #4«*  *  SHEATH  OPENING   frl  «  


S85 


7** 


REMOVE  LEAD  SHEATH  CAftEPULLY 
SO  THAT  COM  WRAPPER  Oil 
INSULATION  AROUND  CONDUCTORS 
WILL  MOT  BE  DAMAGE  a   SCRAPE  *  * 
SHEATH  TO  PRESENT  A  CLEAN  SURFACE 
FOR  JOINING.  SECURE  CORE  WRAPPER 
WITH  TAPE  AT  END  OP  LEAD  SHEATH 
AND  REMOVE  EXCESS  WRAPPER. 


LEAP  SLEEVE  ' 


REMOVE  SHEATH  CAREFULLY  SO  THAT  METAL  SHIELD 
CORE  WRAPPER  OR  INSULATION  A  ROUND  CONDUCTORS 
WILL  NOT  BE  DAMAGED.  TURN  BACK  SHIELD  ANO 
REMOVE  CORE  WRAPPER, 


SCUFF  SHEATH  WITH 
NO  3  H  GRADE  SAND 
PAPER.  DO  NOT  USE 
EMERY  PAPER  OR 
CLOTH, 


CLEAN* 


SELECT  SLEEVE  OP  PROPER  SHE.  REMOVE 
IDENTIFICATION  RIDGES.  CLEAN  ENDS  AND 
SLI1E  OVER  CABLE  TO  CONVENIENT  POSITON 


PLASTIC 
INSULATED 
CONDUCTORS 


SELECTION  OF  LEAD  SLEEVE 


SIZE  OF  CABLE 
!K  22  GAUGE 

11  TO  St  PR 
76  TO  101  PR 
1S2  PR 


#  SHEATH 

OPENING 

11  *" 
13  K" 

13  hM 


**  SIZE  OF 
SLEEVE 

t  X  15" 
1  V*  X  17" 
2"      X  17" 


PLASTIC  SHEATHED  CABLE 


CASTING  END  SEAL 

CONE  SHAPED  CASTING  FORM  MAY  BE  A  RUBBER  OR  PLASTIC 
NURSING  BOTTLE  CAP,  OR  IT  MAY  BE  IMPROVISED  BY  USING 
TAPE  OR  OTHER  SUITABLE  MATERIAL* 

FASHION  HOLE  IN  CONE  SHAPED  FORM  AND  SLIDE  IT 
OVER  CABLE  TO  TEMPORARY  POSITION, 
TURN  UP  END  OP  CABLE  AND  SECURE  IN  VERTICAL 
POSITION  FOR  CASTING  OPERATION. 
MOVE  FORM  UP  TO  CASTING  POSITION.  PLACE  TAP  £ 
IF  NECESSARY  TO  HdLD  IT  IN  POSITION  OR  CLOSE 
ANY  OPENINGS. 

prepare  Casting  mixture  as  per  instructions 

ASSOCIATED  WITH  CONTAINER-   WHEN  MIXTURE  IS  READY 
TO  BE  POURED  ACCORDING  TO  THOSE  INSTRUCTIONS, 
POUR  IT  INTO  THE  FORM  UNTIL  IT  REACHES  .4  LEVEL 
VERY  CLOSE  TO  TOP.  (THE  WORKMEN  WILL  NOTE  THAT 
CASTING  RESINS  DEVELOP  HEAT  IMMEDIATELY  AFTER 
BEING  MIXED)  DURING  THE  POURING  PROCESS  TME 
SHIELD  AND  CONDUCTORS  SHOULD  BE  MOVED  BACK  AND 
FORTH  SLIGHTLY  TO  AID  PENETRATION  OF  LIQUID. 
WHEN  FORM  IS  FULL  ALLOW  THE  MIXTURE  TO  HARDEN 
ABOUT  10  MINUTES  OR  UNTIL  IT  IS  FIRM  AND  COOL  TO 
THE  TOUCH.  THEN  PEEL  OFF  THE  FORM,  AND  CLEAN 
CASTING. 

BEND  CASTING  BACK  INTO  POSITION  FOR  SPLICING. 


DETAIL 

SHOWING  PENETRATION 
OF  CASTING  MIXTURE 


Figure  12-29*- Joining  plastic- sheathed  cable  to  lead- sheathed  cable. 

(I)  Preparing  for  the  splice. 
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PAPER  INSULATED 
CONDUCTORS 


LEAD  SLEEVE 


STRAIGHT  SPLICE 

SPLICING  PLASTIC  INSULATED  *  PLASTIC  SHEATHED  CABLES 
TO  PAPER  INSULATED- LEAD  SHEATHED  CAfti.ES 
SEPARATE  CONDUCTORS 
INTO  BUNCHES  BY  COLOR 
GROUPS  OR  COMPLEMENTS 
AND  SECURE  IN  A  CONVEN- 
IENT POSITION  FOR 
SPLICING. 

SEE  DETAIL 

FOR  JOINT 


PLASTIC 


CLE ANE 
SURFACE 


BRING  PAIRS  TOGETHER  AS  NEEDED, 
LEAVING  SUITABLE  LENGTH  Of 
SLACK  *OK  STAGGERED  SPACING  OF 
JOINTS  THEN  CUT  OFF  EXCESS  WIRE 


PLASTIC  INSULATED 
CONDUCTORS 


STAGGER  JOINTS  FOR  UNIFORM-LAY 


AS  CONDUCTORS 
ARE  SELECTED 
FOR  SPLICING, 
PLASTIC  SLEEVES 
SHALL  BE  PLACED 


REMOVE  REQUIRED  LENGTH  OP  INSULATION  AS 
CONDUCTORS  ARE  SELECTED  FOR  SPLICING 


WRAP  SPLICED  CONDUCTORS  WITH  AN  ENVELOPE 
MAObiF  POLYETHYLENE.  DESICCANT  SHALL  BE 
PLACED   IN  ENVELOPE  AS  FOLLOWS; 


SIZES  OF  CABLES 

51  PAIR  AND  SMALLER 

76  AND  101  PAIRS 
152  AND  202  PAIRS  . 
^LARGER  THAN  202  PAIRS 


WEIGHT  IN  GRAMS 

20 
40 

70 

30  PER  100 


PLASTIC  SLEEVE 
\pAPER  INSULATED 
\  CONDUCTOR 

DETAIL 

FOR  MAKING 

JOINT 


PLASTIC  INSULATED 
CONDUCTOR  ' 

3  LOOSE  HALF 
TURNS 

5  TIGHT  HALF 
TURNS 

CUT  OFF  EXCESS 
WIRE  AND  SOLDER  BEND  PIG- 
TAIL INTO  POSITION  AND 
SLIDE  SLCEVE  OVER  JOINT. 
USE  ROSIN  CORE  SOLDER 


SLEEVE 


SECURE  ENVELOPE  IN 
PLACE  WITH  TAPE.  X 


COVER  ENTIRE  SPLICE  WITH  A  SINGLE  LAYER 
OF  TAPE  HALF  LAPP  ED,   DO  MOT  OVER  LAP 
THE  CABLE  SHEATH  OR  METALIC  SHIELD. 


TO  INSURE  CONTINUITY  OF  SHIELD,  REWRAP  METAL  SHIELD  TAPE  AND  SOLDER  IT  TO  THE 
LEAD  SHEATH.    \f  SMiELD  IS  NOT  LONG  ENOUGH  SOLDER  ON  AN  ADDITIONAL  PIECE  OF  SHIELD. 


SLEEVE  - 


1 


SOLDERING  OPERATIONS  SHALL  BE  PERFORMED  AWAY  FROM  THE  CABLE  CORE  TO 
PROTECT  THE  TAPES  FROM  THE  HEAT  OFTHE  SOLDERING  IRON-  ALLUMINUM  SHIELD 
SHALL  8E  TINNED,  USING  ALCOA  64  ALUMINUM  FLUX.  50*50  OR  ROSIN  CORE  SOLDER 
SHALL  BE  USED  IN  THE  SOLDERING  OPERATION. 


Figure  f2-30.— Joining  plastic- sheathed  cable  to  lead- sheathed  cable, 

(2)  Making  the  splice. 
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TO  PaPER  INSULATED -LEAD  SHEATHED  CAftLI* 


PtACt  TAPE  AS  STARTING  ft  Alt 
PO*  Wtgf  CLOTH  , 


SECURE  f  OCt*  Or  fMI  CLOTH  TlGHTLY 
m  W»tT*0*  *fTN,  TAPt 


*RA#  tttftC  CLOTH 
TttHTLY  AJtOUKO 
CAUL  I,  OVERLAPPING 
START**}  ^OWT 
ABOUT  I  INCH 


SL(OE  LE  AD  SLEEVE 
INTO  POSITION 


**  HOLO  HOT  SOLOE  A  l«C  MtOH  ON 

*»«  CLOTH  AT  INTf  RVALS 

uwtil  patches  appear  thru 

MESH.  THIS  OP-lRATiON  WILL 
ANCHOR  MESN  INTO  PLASTIC 
SHC  ATM* 

RiAT  IN  END  OP  SLfffVt  A  HO  WIPE  JOINT.  AS  AH 
ALTERNATE  TO  WIPING  JOINT  A  SLOW  TORCH  HAY 
■I  USffO  FOR  TrilS  PURPOSE.  CARE  HUT  If  UilD 
TO  AVOID  DAMAGE  TO  SHEATH  AMD  INSULATION. 


BEAT  IN  EHO  QP 
SLEEVE  1H  LONG 
SLOPE  TO  FAVOR 
TAPING  OPERATION 


'ILL  IN  VOID  WITH  TAPE  TO  PROVIDE 

a  smooth  suhface  por  further  taping 


APPLY  COLLAH  OP  THREE  TURNS  OP 

adhesive  Racked  alumni**  tape. 

IRON  SMOOTHLY  INTO  PLACE  ' 


APPLY  2  HALF  LAPPED  LAYERS 
TAPE  TO  COVER  5  INCH  AREA 


SOLDER  SLEEVE 
TO  WIRE  CLOTH 
USING  ROSIN  CORE 
SOLDER 


APPLY  I  1/2  TURNS  OF  2  INCH  ADHESIVE 
RACKED  ALUMINUM  TAPE  OVER  LAPPfC. 
IRON  SMOOTHLY  IN  PLACE 


V".  ,'  rzs 

MM3 


A*PLY  3  HALF  LAPPED  LAYERS  OP  f\  ASTIC  TAPE 


FiRiT  LAYfRi  START  OH  LEAD  SLlEVt 
AND  EXTEND  ON  TO  PLASTIC  SHE  AT  N 


SECOND  LAY ERi  START  ON  LEAD  SLEEVE 
AND  EXTtNO  ON  TO  PLASTIC  SHEATH. 
THIS  COMPLETES  THE  SPLICE. 


Figure  12-31. -Joining  plastic -sheathed  cable  to  lead- sheathed  cable, 

(3)  Completing  the  splice. 
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of  the  sleeve  on  the  lead -sheath  side  and  wipe 
in  the  usual  manner. 

On  the  plastic -sheath  side,  shape  the  end  of 
the  lead  sleeve  to^he  copper-wire  cloth,  in  a 
gradually  tapering  slope,  will  tend  to(make 
the  taping  operation  easier.  Solder  the  lead 
sleeve  to  the  wire  cloth,  using  resin-core  solder 
and  a^oldering  copper. 

Fin  in  the  void  between  the  plastic  sheath 
and  the  lead  sleeve  wit h  tape t  to  provide  a  smooth 
surface  for  further  taping.  Figure  12-31  shows 
the  taping  procedure.  Apply  two  half-lapped 
layers  o^tape,  extending  2  1/2  inches  on  each 
side  of  the  point  where  the  lead  sleeve  His  joined 
to  the  wire  cloth  (meaning:  a  total  extent  of  5 
inches).  Apply  a  collar  of  three  turns  of  3 -inch 
adhesive-backed  aluminum  tape  and  iron 
smoothly  in  place* with  a  cable  dresser.  This 


operation  wiiiailow  1/2  inch  of  previously  placed 
vinyl  tape  to  show  at  each  end  of  the  collar. 

Apply  one  and  a  hall  turns  of  2-inch  adhesive- 
backed  aluminum  tape  at  each  end  of  the  collar , 
overlapping  the  previously  placed  aluminum 
tape  about  1/2  inch.  Iron  smoothly  with  a  cable 
dresser.  Two-inch  tape  may  be  cut  from  a  roll 
of  4- inch  tape. 

Apply  two  half-lapped  layers  of  vinyl  tape 
over  the  akiminurn  tape.  Start  the  first  layer 
on  the  lead  sleeve  1  inch  from  the  aluminum 
tape,  and  continue  to  a  point  on  the  plastic 
sheath  1  inch  beyond  the  aluminum  tape.  Start 
the  second  layer  of  tape  on  the  lead  sleeve  1 
inch  from  the  end  of  the  previous  layer,  and 
wrap-  to  a  point  1  inch  beyond  the  end  of  the 
first  layer. 

This  completes  the  splicing  operation. 
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